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warp, has high surface and volume restivity, high di- electric strength, low specific gravity. | 
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R Valves for above 4 pi 17/6 each extra. 
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210/212, TOTTENHAM COURT ROAD, e ee. W. 1 
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The New Volume. 

With this issue we introduce to our readers 
the XIIth Volume of The Wireless World 
and Radio Review, and we do so in the 
earnest hope that we are including within 
its pages subject matter of still greater interest 
than has been found between the covers of 
earlier volumes. We believe that at the 
present time the majority of readers are 
interested particularly in the practical side 
of wireless, and we are therefore including 
special articles of a practical nature in greater 
proportion than in the past. Mr. Philip R. 
Coursey will describe, in a series of articles, 
how to make up standard apparatus for 
measurements in wireless, and he will ex- 
plain the practical application of the instru- 
ments. Mr. F. H. Haynes, who in the past 
has contributed articles under the title of 
Experimental Station Design, will write 


Under 


APRIL 7th, 


192 3. WEEKLY 
on the equipment of the home workshop, 
describing the tools required in making up 
apparatus and their use. Mr. W. James, also 
of the technical staff of the Journal, is 
contributing a series of articles illustrated 
throughout with practical references describing 
the principles of wireless telegraphy. Many 
new ideas will be included in early issues, 
whilst Mr. Maurice Child will shortly com- 
mence to describe a series of experiments in 
wireless, the purpose of which will be to 
build up for the amateur a thorough under- 
standing of the purpose and function of all 
components in wireless apparatus. 

We believe that readers will appreciate 
the reduction in price of the Journal from 
6d. to 4d. per copy. This reduction has 
been made possible owing to the large 
increase in circulation, and it is fitting that 
our readers should share in the prosperity 
of the Journal. 


A New Transatlantic Achievement. 


For many weeks past the Editorial post 
has been overflowing with reports of reception 


both of Ame:ican broadcasting and amateur 


stations. The recent Transatlantic Tests, 
too, have shown what is possible in the way 
of amateur achievement in short-wave trans- 
mission. 

However, the honour of being the first 
British amateur to report an exchange of 
messages with an American falls to Mr. 
F.ederick L. Hogg, of Highgate. From about 
4 o’clock on the morning of the 17th March, 
until nea ly 5.30, Mr. Hogg of 2 SH was 
maintaining touch with the American station 
1 ZZB, and whilst there was naturally con- 
siderable inte fe.ence, more especially in re- 
cepti non the other side, it was nevertheless 
possible to exchange information and arrange 
an appointment for further experiments. 

We hope to say more of this success in 
a later issue. 
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Experiments with the Neon Tube—I. 
‘HOW A NEON LAMP CAN BE MADE TO PRODUCE OSCILLATING 
CURRENTS. 
By S. O. PEARSON, B.Sc. 


a considerable amount of attention 

has been focussed on the Neon Tube. 
A great deal of research has been carried out 
in England and on the Continent, but unfor- 
tunately very little has been published up to 
the present time. However, one outcome 
of these researches has been the perfecting 
of the Neon Lamp as supplied in this country 
by the General Electric Company, Ltd., 
under the trade name of “‘ Osglim ” and these 
can be purchased quite cheaply for purposes 
of experiment. 

A Neon Tube consists essentially of a glass 
bulb enclosing two metal electrodes and filled 
with neon gas at reduced pressure, neon 
being one of the rarer gases. When a suitable 
difference of potential is applied to the elec- 
trodes, a discharge takes place through the 
gas and a luminous glow is formed over the entire 
surface of the negative electrode or cathode. 
This glow has a soft velvety appearance, its 
colour being a yellowish red or orange. Noglow 
is formed on the anode when it is arranged 
in the bulb in close proximity to the cathode. 
In the commercial type of discharge lamp 
neon is used on account of the fact that the 
voltage necessary to start the discharge is 
less for neon than for any other gas. One 
of the greatest difficulties which had to be 
overcome was the tendency of the glass bulb 
to become blackened on the inside, this blacken- 
ing being due to minute particles of the 
cathode which are shot off and deposited on 
the glass. This difficulty has been overcome 
by including certain impurities in the gas, 
and the electrodes are made of the purest 
iron. These lamps are now supplied for 
voltages ranging from 200 to 250, and are 
primarily intended for purposes of adver- 
tisement or decoration, the negative electrodes 
taking the form of letters of the alphabet, 
numerals, etc. Two forms are shown in 
Fig. I. 

However, the radio experimenter will be 
interested more from the point of view of the 
possibility of application to radio work, and it 
is intended here to describe one or two dis- 
coveries which, it is hoped, may form a basis 


D URING the past two or three years 


for further experiment and lead to further 
applications. 

In order to carry out such experiments as 
these, it is almost essential to have a know- 
ledge of the chief characteristics of the neon 
lamp. It will be seen later that the effective 
resistance between the electrodes when the 
lamp is glowing, decreases with increase of 
current; hence a steadying or ballasting 
resistance is connected in series and mounted 
inside the cap of the commercial type of 
neon lamp. This resistance should be 
removed for purposes of experiment in order 
that a voltmeter, condenser or other apparatus 
may be connected directly across the electrodes. 


= 2 
or peer 
= Sb 
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By Courtesy of The General Electric Co., Ltd. 


Fig. 1. Forms of Neon Lamps. 


THE VOLT-AMPERE CHARACTERISTIC. 

If the voltage applied to the electrodes 
of a neon lamp is gradually increased from 
zero, it is found that no current flows and the 
lamp does not commence to glow until a voltage 
of over 160 is reached. In a particular lamp 
tested the discharge commenced when the 
pressure had reached 171 volts and the current 
suddenly increased from zero to nearly 30 
milliamperes ; but although the voltage was 
kept constant at 171 when once the discharge 
had commenced, the current did not remain 
at 30 milliamps, but began to fall, rapidly at 
first, and then more gradually until after 
five minutes or so it became constant at 


— 
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147 milliamps. This falling off of current 
is partly, if not wholly, accounted for by the 
rising temperature and pressure of the gas 
in the bulb. It has been shown“ that the 
temperature of the medium surrounding the 
bulb has a decided effect on the final steady 
value of the current, this becoming less as 
the temperature is raised. The critical starting 
voltage seems to be quite definite for a given 
temperature. 


INITIAL VALUE 


MILLIAMPS 


In obtaining the characteristic curve shown 
in Fig. 2, the final steady values of the current 
were found for increasing values of the voltage, 
which was measured by means of an electro- 
static voltmeter connected directly across the 
electrodes. It will be seen that the curve 
follows a linear law. On reducing the voltage 
gradually it was observed that the current did 
not cease to flow when the critical starting value 
of 171 volts was reached and passed, but con- 
tinued until the potential difference had fallen 
below 150 volts, the same straight line law 
being obeyed throughout. At about 147 volts 
the current suddenly ceased and the potential 
difference had to be raised above 170 volts again 
before the glow could be re-established. 

This characteristic curve indicates two pro- 
perties of outstanding interest. Firstly, the 
characteristic for increas ng voltage is different 
from that for decreasing voltage, the current 
Starting at a much higher voltage than that 
at which it ceases. Secondly, although the 
current increases with voltage according to a 
straight line law, this straight line, when 
produced, does not pass through the origin, 
but cuts the V-axis a long way to the right 
of it. The significance of this is that the re- 
sistance of the lamp is not constant, but de- 
creases very rapidly with increase of current. 
By making use of the former of these two 
properties the lamp may be made to take an 
intermittent current, and the second makes the 
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neon tube eminently suitable for use in 
conjunction with valves for the automatic 
recording of wireless signals. These two 
devices, which are both due to Mr. H. St. G. 
Anson, are considered in turn below. 


THE PRODUCTION OF INTERMITTENT CURRENTS. 


Before describing the actual arrangement 
it will be necessary to consider very briefly 
what happens when a condenser of capacity 
C farads is connected in series with a high 
resistance R, and a voltage V is suddenly 
applied to the ends of the circuit. At the in- 
stant the voltage is switched on, a current 
commences to flow through the resistance, 
and the condenser begins to acquire a charge. 
The current has its greatest value at the start 
when the potential difference across the con- 
denser is zero, and dies away as the voltage 
across the condenser builds up, until eventually 
when the condenser voltage becomes equal 
to V, the current ceases altogether, assuming 
of course that the condenser has perfect 
insulation. If v is the voltage across the 


condenser at any instant, then the voltage 


across R is equal to (V — v), and therefore 
charging current equals (V — 2 / R; that is, 
the current is proportional to the difference 
between the supply voltage and the condenser 
voltage. The current is plotted against time 
after first switching on, and is shown by the 
dotted curve of Fig. 3. The rate at which 
the condenser voltage builds up is directly 
proportional to the charging current and the 
variation of this voltage with time is given by 
the full line curve of Fig. 3. It is this curve 
that we are most concerned with. The build- 
ing up of the voltage is most rapid at the start 


CURRENT AND VOLTS 


0 TIME — 


Fig. 3. 


when the current is large, but becomes more 
gradual as time goeson. When the constants 
C, V and R are known it is quite easy to calcu- 
late the condenser voltage v after any given 
interval of time. 
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We have seen that in the neon lamp 
no current flows until the potential difference 
between the electrodes reaches a certain 
definite value; that is, to all intents and 
purposes, its resistance is infinitely great for 
all values of voltage up to that at which the 
discharge through the gas commences. If 
then a neon lamp is connected in shunt with 
the condenser of the circuit considered above, 


Fig. 4. 


as shown in Fig. 4, and if a voltage higher than 
the critical starting voltage is applied to the 
ends of the circuit, the lamp will obviously 
flash on as soon as the potential difference 
across the condenser builds up to the critical 
starting voltage of the lamp. Immediately 
this occurs the condenser becomes shunted 
by a comparatively low resistance—that of 
the lamp—and consequently begins to dis- 
charge itself through the lamp, which will 
continue to glow until the voltage across it 
and the condenser falls to the lower critical 
value at which the discharge through the gas 
in the lamp ceases. Of course R must be 
sufficiently large or the condenser voltage 
will not fall sufficiently to reach the lower 
critical value at all, and the lamp would keep 
on glowing indefinitely. As soon as the neon 
lamp goes out the condenser begins to charge 
up again to the starting voltage, and so the 
process is repeated indefinitely. Thus an 
intermittent current is produced by the 
arrangement and may possibly be put to a 
number of uses in connection with radio work. 

Let a and b represent the upper and lower 
critical voltages respectively of the neon lamp ; 
then the glow lasts whilst the condenser 
voltage is falling from a to b and the dark 
period whilst the voltage is rising from b 
to a. The action is indicated by the curves of 
Fig.5. The upper curve represents the voltage 
across the condenser and lamp, being plotted 
against time after first switching on and the 
lower curve shows the nature of the inter- 
mittent current. 
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Since the rate at which a condenser charges 
up for a given supply voltage is inversely 
proportional to the capacity of the condenser and 
to the resistance in series, it can be seen at once 
that the frequency of flashing of the lamp can be 
varied at will over a very wide range by suitably 
adjusting the values of R and C. Frequencies 
as low as one flash in several minutes, and so 
high as to be above the audible range have been 
obtained, and it is these higher frequencies 
that will be of special interest to the experi- 
menter. If the series resistance R is made 
large in comparison with the resistance of the 
lamp when in the glowing condition, the rate 
at which the condenser charges during the 
dark period will be much slower than the rate 
of discharge during the light period, and since 
this arrangement seems to give best results 
in practice, very little error will be introduced 
by taking the time of one complete cycle as 
being equal to the time of one dark period. 
If T = time of one dark period, then 


T = CR. log. 


V— b 
F Seconds, 


where V = supply voltage, and the frequency 
f=1/T cycles per second approximately. 
This expression shows that the higher the supply 
voltage, the shorter will be the periodic time 
T and the higher the frequency. 

For the benefit of those who are disposed 
to carry out experiments on these lines some 
practical data and figures are given. The 
device operates most easily when the series 
resistance R is fairly large and good results 
are given over the audible range of frequencies 
using a resistance of from o'§ to I megohm, 


CURRENT AND VOLTS 


0 TIME AFTER FIRST SWITCHING ON 


Fig. 5. 


and condensers ranging in capacity from 
O'OOI to o'o5 microfarad with a supply voltage 
from 200 upwards. Of course a variable 
condenser will enable a continuous adjustment 
of the frequency to be obtained. The type 
of variable condenser in the old Marconi ship’s 
wavemeter is particularly suitable. Series 
resistances as low as 80, ooo ohms have been 


Fs 88 
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used with success on particular lamps, but for 


these lower values the arrangement seems 
to become unstable and a certain amount of 
difficulty is experienced in starting and main- 
taining the “ oscillations.” 

Frequencies within the audible range are 
best detected by means of a fairly low resistance 
telephone connected preferably in the lamp 
circuit at AB (Fig. 4), or a transformer may be 
used to convey the oscillations to any other 
desired apparatus. The telephone or trans- 
former should not be included in the external 
circuit as this has a very high resistance, and 
the current pulsations in it are very weak 
compared to those in the loop circuit. The 
power represented by the intermittent current 
is roughly inversely proportional to the series 
resistance, and therefore for high values of 
resistance the pulsations will be quite feeble 
for moderate and high frequencies, and the 
lamp will not be illuminated over the whole 
of the cathode, but only a small patch of light 
will be seen on the cathode where it is in close 
proximity to the anode. 

An instrument could be made up giving a 
whole range of note frequencies, either in 
steps or continuous, according to the conden- 
sers used, and such an instrument should prove 
most useful in all note frequency or telephonic 
measurements. As an instance could be given 
the testing of low frequency amplifiers over 
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the whole band of speech frequencies, and it 
should be an easy matter to detect undesirable 
resonant frequencies in the amplifier. 


It should be mentioned here that practically 
the same intermittent conditions can be ob- 
tained by connecting the neon lamp in series 
with the condenser and shunting the condenser 
by the high resistance. In this case the 
process of charge and discharge is reversed, 
the lamp glowing whilst the condenser is 
charging through the lamp and remaining 
dark when the condenser is discharging 
through the resistance. 


On one or two occasions radio frequencies 
corresponding to wavelengths of the order of 
twenty thousand metres have been obtained 
by the methods described above, such fre- 
quencies being detected by means of a hetero- 
dyne wavemeter. Possibly by the inclusion 
of tuned circuits the production of these 
high frequencies may be assisted and the wave 
shape of the pulsating currents improved. 
In order to excite a tuned oscillatory circuit 
effectively the duration of the light period 
should be made as nearly equal to that of the 


dark period as possible by reducing the value 


of R. 


In the second instalment of this article 
will be given the application of the neon lamp 
to the recording of wireless signals. 


(To be continued.) 


The Pending Reorganisation of Wireless Licences. 


situation with regard to the issuing of 

licences by the Poet Office, both experimental 

and broadcasting, has now reached a stage 

when some new organisation must be adopted with 
as little delay as possible. 

At the present moment it is not easy to forecast 
exactly what the result of the negotiations in 
progress at the time of writing will be, but of one 
thing we may rest assured, and that is that those 
who desire to experiment in wireless will not have 
the necessary facilities withheld from them. 

In the past it has been exceedingly difficult for 
many who desire to construct their own apparatus 
to obtain the necessary licence ; in some cases this 
has even driven them to ignore the law and con- 
struct apparatus either without a licence at all, or 
simply satisfying their consciences to an extent 
by purchasing a B.B.C. licence. 

An active part in the arrangements which are 
now under discussion is being taken by the Radio 
Society of Great Britain, supported by the numerous 
affiliated Societies in London and the Provinces. 

The points of view which have been brought to 
the notice of the Postmaster-General are those 
of the Manufacturers of wireless apparatus, the 


British Broadcasting Company, and the wireless 
Amateurs and Experimenters represented by the 
Radio Society of Great Britain and affiliated Socie- 
ties. 

The Broadcasting Company is of course res- 
ponsible to its members for producing the most 
efficient broadcasting possible, and in order to do 
so, the matter which it has most at heart is how to 
obtain the necessary funds. It is generally ad- 
mitted that under the present organisation an 
enormous leakage occurs of dues which the Broad- 
casting Company had anticipated receiving. The 
amateur and experimenter, whilst not wishing to 
discourage or interfere with the broadcasting 
service, realises the importance of the utmost 
freedom being given to anyone who desires to take 
more than a superficial interest in the scientific 
side, and who desires to experiment and construct 
his own apparatus. 

As the Journal of the experimenter, The Wireless 
World and Radio Review is naturally in full accord 
with the desirability of such freedom being given, 
and welcomes the strong attitude adopted by The 
Radio Society of Great Britain in pushing for the 
achievement of this purpose. 
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Complete Receiving Station 


HOW TO ERECT THE AERIAL AND BUILD LOOSE COUPLER. 


THE NECESSARY COMPONENTS. 


IMPLE apparatus of satisfactory per- 
G formance is the aim in the design of this 
receiving outfit. The essential com- 
ponents are the aerial, complete with all its 
fittings and leading-in wire, earth lead and 
connections, loose-coupled tuning inductance, 
variable condenser, crystal detector, and tele- 
phone receivers. The fitting up of each of 
these components will now be dealt with 
individually. 
THE AERIAL, ETC. 
No definite instructions can be laid down 


Fig. 1. Staying a small mast on the house top. 
as circumstances vary, but the following 
points must be observed. 

I. Make the aerial as high as possible, 
and in particular endeavour to make it 
higher than surrounding objects, such as 
chimney-stacks and trees. It is not always 
essential, however, to erect elaborate or 
heavy masts as it is frequently possible to 
get quite good results with comparatively 
low aerials, especially if the distance from 
the transmitting station does not exceed 
say, ten miles. Bear in mind that the 
higher the aerial the stronger will be the 
received signals. 

2. Post Office Regulations specify that 
the total distance from the point of leading 
in to the far end of the aerial shall not exceed 
100 feet. 

3. Two wires will always give better 
results than a single wire providing they 
are spaced at least six feet apart. A single 
wire of 100 feet is satisfactory, but if the 


space available does not permit of an aerial 

of this length, the adoption of two wires 

is strongly recommended. 

4. If the leading-in wire is not con- 
tinuous with the aerial wire, be sure that 
connection is made right at the end, and 
not a few feet from it. If more convenient 
the leading-in wire may be attached pre- 
cisely in the middle, though when this is 
done an excessive sagging in the centre 
of the aerial may be the result. 

5. The leading-in wire should fall 
straight away from the aerial and on no 
account should be brought back under it. 

6. Endeavour to make the remote end 
of the aerial the higher. 

Fig. 1 illustrates a mast stayed to a house-top 
and supporting a twin wire aerial and some 
typical aerials are shown in Fig. 2. Single 
No. 18. S.W.G. copper wire, preferably 
enamelled to protect it from the weather, 
may be used for the aerial. Heavier wire 
consisting of many strands may be made use 
of if greater mechanical strength is required, 
but it must be remembered that a heavy 
aerial is much more difficult to support and 


Fig. 2. Typical aerials. 

pull up taut. Care should be taken to avoid 
Kinks as the wire is paid out. No. 10 to 
No. 16 S.W.G. galvanised iron wire may be 
used for guying if necessary. Spreaders, if 


APRIL 7, 1923 


used, should consist of stiff cane or bamboo. 
The aerial insulators should be small so that 
the weight is not appreciably increased. 

Suggestions for making an earth connection 
are given in Fig 3. Similar wire to that used 
for the aerial should be arranged for connecting 
to the instruments and the distance to the 
point of earthing should be as short as possible. 
It is worth experimenting with several earth 
connections to determine that which gives 
the best results. 


Loose COUPLED TUNING INDUCTANCE. 
This component is shown in Fig. 4, and the 
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turns. Holes are pierced in the cardboard at 
the points where the tappings are to be 
made, and the wire is looped in for the 
purpose of connecting to the switch. The 
end of the tube at which winding is completed 
must be tightly plugged with a piece of wood 
of ł in. to 3 in. in thickness. This can easily 
be cut to shape by means of a saw, chisel, 
or s -knife. The reader is reminded 
that cardboard tube has the property of 
absorbing moisture and slightly changing in 
diameter. To obviate this, it is -advisable 
to leave it in a warm oven for an hour or two 
and then togiveit a coat of shellac varnishinside 


-Ey 
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Fig. 3. Methods of making the earth connection. 


drawing is almost self explanatory. The 
inside coil is wound on a piece of cardboard 
tubing about 34 ins. in diameter and 4 ins. long. 
A suitable cardboard tube can be found in 
the containers of several household com- 
modities, whilst many electrical and wireless 
stores stock special tubes for the purpose. 
By piercing two holes at about $in. from 
each end of the tube for the purpose of holding 
the wire, the winding can be carried out with 
No. 22 S.W.G. double cotton covered copper 
Wire, tappi being taken out at the roth, 
15th, 20th, 25th, 32nd, 42nd, 57th and 77th 


and out, or alternatively, to soak it in melted 
paraffin wax, before winding. The wooden 
disc is secured flush into the end of the coil 
by means of four small brass screws, after 
which the plugging piece is screwed from 
the inside on to an upright support. An 
eight - stud switch is arranged on 

supporting piece of wood and the switch 
studs may consist of ordinary brass screws 
passing right through the wood or the special 
switch studs which are now on the market. 
The actual fitting up of the switch, including 
the arm and knob, is left to the reader according 
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ig the he has available and the style of 

esired. The tapping points from the 
al are in turn soldered to the projecting 
points of the screws or, alternatively, taken 
through holes made in the wood and held 
down under the screw heads. 

The cardboard former for the stationary 
coil may be from 4 ins. to 4} ins. in external 
diameter and about 4ins. in length. This 
tube is also wound with No. 22 D.C.C. and 
has 70 turns, the first seven of which are 
tapped out to a switch in the manner 
just described, turn by turn, after which 
tappings are brought out at every seventh 
turn to a second switch. These switches may 
be mounted one above the other on a piece of 
wood arranged vertically alongside the coil. 


! SECONDARY 
PRIMARY 
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The telephone receivers employed with a 
crystal receiving outfit should be of the highest 
quality and have a resistance of about 4,000 
ohms. 

The method of connecting up is shown in 


Fig. 4. 


INSTRUCTIONS FOR OPERATING. 


The crystal must be adjusted to what is 
considered, after a little experience, to be 
the most sensitive setting. A buzzer wave- 
meter is particularly useful for this purpose, 
as was described fully in a recent issue.* Slide 
the moving winding fully into the fixed 
winding and with the condenser almost at its 
zero position adjust the switch which taps 
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Fig. 4. Schematic diagram of connections, showing arrangement of tappings on fixed and sliding coils. 


VARIABLE CONDENSER, CRYSTAL DETECTOR 
AND TELEPHONE RECEIVERS. 


A variable condenser of the air dielectric 
ay agg ving a maximum value of 0.0004 micro- 
is required for tuning the sliding in- 
ductance. This can easily be purchased 
complete or assembled from parts. 


The crystal detector must comprise an 

5 by which a piece of crystal, such 

galena or silicon, is held firmly 

and a light contact made upon it by a piece 
of fine copper, brass or iron wire. 


off turns of the aerial circuit in sevens simul- 
taneously with that on the moving winding. 
When a signal is heard it can be more 
sharply tuned in by adjusting the switch 
which taps off single turns and the variable 
condenser, and moving the sliding coil, little 
by little, away from the stationary one. If 
the condenser is nearly at maximum value to 
bring in a signal, then the switch on the 
sliding inductance should be advanced one 
stud and the condenser adjusted to a lower 


value. This will give greater signal strength. 


* Wireless World and Radio Review, p. 792. 
March 17th, 1923. | 
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The Amateur’s Experimental Laboratory. 
1. NOTES ON APPARATUS AND METHODS. 
By PHILIP R. Coursey, B.Sc., F.Inst.P., A. M. I. E. E. 


T is often thought that anything in the 
nature of accurate scientific investigation 
or quantitative measurement is beyond the 
scope of the average radio experimenter. The 
use of complex mathematical formulæ is 
to many, while others feel that they 
cannot afford the necessary equipment of 
expensive measuring instruments and apparatus. 
It is the main object of this series of articles 
to point out that this attitude is by no means 
a correct one, and to show how anyone possessing 
quite simple radio apparatus and components 
can carry out a number of useful and at the 
same time interesting experiments and measure- 
ments. 

The apparatus required need not in most 
cases be elaborate or expensive, although 
naturally for some purposes more equipment 
is required than for others. The tests that 
can be conducted in this way may also be made 
the means of developing a better understanding 
of the functioning of: the existing apparatus, 
and thus lead to means for improving its 
effectiveness. 

As examples of these types of measurements 
may be mentioned the imental determina- 
tion of the values of coils and condensers, of 
the effective resistances of high frequency 
circuits, and of the parts of such circuits, 
measurements on aerials and on valves, and 
experiments with amplifiers, intervalve trans- 
formers, and numerous other components, 
5 all of which tend to the improvement of 


the working of the experimenter's apparatus. 
It is proposed in this series of articles to deal 


with as many of these measurements and 
experimental determinations as possible, bear- 
ing always in mind the limitations of the 
average experimenter's purse and the need for 
effecting the tests with the simplest possible 
apparatus. It is not intended to describe 
primarily experiments with complete receiving 
sets, although some of those to be detailed may 
find application in that direction. 

It will be assumed in the first place that the 
experimenter already possesses some form of 
valve receiver, preferably one containing at 
least two valves —say a detector and one stage 
of low frequency amplification. More com- 
plex receivers are of course no serious ga 
advantage, although two valves 
this way serve most of the purposes for which 
its use will be required. It is not intended to 
interfere with the arrangement of this receiving 
set, but to arrange the tests independently of 
it in the main. For some purposes, however, 
it is convenient to be able to make use of such 
a receiving set in conjunction with some of the 
tests to be described. For such uses it will 
merely be necessary to disconnect the aerial 
and earth leads from the receiver, leaving the 
remainder of the circuits quite normal. The 
set should be one of a type that is provided with 
some form of reaction, so that oscillations can 
be set up when required. It is also assumed 
that spare L.T. and H.T. batteries, valves, 
and other similar components are available 
from which the various circuits can be arranged. 

While it will not be possible to set out an 
extended list at this stage of all the parts that 
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will be required, since these will be detailed 
as necessary in each article, there are a few 
“ essentials ” which can well be mentioned 
here. These will be required on many 
occasions, and if not available should be 
purchased, if it is intended to carry out the 
tests which are to be described. 

These are :— 

A 6-volt accumulator battery. 

Two H.T. batteries, each of adjustable 
voltage, in steps of 14, 2, or 3 volts 
according to type. A maximum of 
20 to 30 volts will suffice for one, while 
the other should have a maximum of 
at least 60 volts, and preferably 90 volts. 

Two valve-holders. 

Two filament resistances (adjustable). 

One milliammeter (moving-coil type), 
reading from o to § milliamps with 
shunts for higher ranges. 

One moving-coil voltmeter, reading from 
o to 100 volts. 

One or two variable air condensers, 
having maximum values of about 0.001 
microfarad. 

One coil holder to take 2 or 3 plug-in 
coils. 

One single socket for plug-in coils. 

Sundry small fixed condensers of various 
values. 

Sundry spare valves. 

Sundry wire, terminals, etc. 

A grid condenser of 0.0002 microfarad, 
with a grid leak of 2 megohms. 

The above listed parts should all be 
additional to whatever apparatus is installed 
as a permanent receiving set,. so that they can 
be joined up independently of it, and when 
necessary, used in conjunction with it. With 
the aid of these parts it is possible to join up 
radio-frequency oscillation circuits, which can 
be utilised for many forms of radio-frequency 
tests employing either the heterodyne beat 
method or the double-click method of indi- 
cating resonance. 

Owing to the importance of these methods 
and the frequency of their use later, it may be 
desirable to give a brief outline of them here. 

When a three-electrode valve is connected 
up in the usual manner, with an appropriate 
battery to render the filament incandescent, 
and a pair of telephones is included in the 
plate circuit in series with the H.T. battery, 
the arrangement becomes a simple detector 
valve circuit, the efficiency of which can be 
much improved by connecting a grid condenser 
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and leak in series with the wire leading to the 
grid af the valvé. Such an arrangement will 
of course, detect radio signals in the usual 
manner if the grid circuit is connected to a 
receiving aerial. For our purposes, however, 
some reaction must be provided between the 
plate and grid circuits in order that in addition 
to functioning as a detector the valve also sets 
up continuous radio-frequency oscillations. 
For this purpose the use of a coil-holder in 
conjunction with some plug-in coils is very 
convenient as it enables a large choice to be 
made in the range of wavelengths which can 
be worked with. One coil should be included in 
the plate circuit of the valve, and another in 
the grid circuit, so that by coupling them 
together oscillations can be produced. 

If another source of oscillations is available 
from a second oscillating valve or from some 
other oscillator, it becomes possible to induce 
into the grid circuit of the oscillating detector 
valve just described, an oscillatory current 
which may have, within reasonable limits, any 
desired frequency in relation to the oscillations 
generated by the detector valve. When these 
oscillations have nearly the same wavelength 
an interaction takes place between them which 
results in the production of “ beats,” just as 
in acoustics two sounds of nearly the same pitch 
produce a pulsation of sound or “ beats.” 
The beat or pulsation frequency is numerically 
equal to the difference between the two main 
frequencies—and this is true in the electrical 
as well as in the acoustic case. 


When we are dealing with two sounds the 
frequency of the beats cannot be very large 
since neither of the sounds will as a rule have 
a frequency in excess of about 5,000 per 
second, and hence the difference between their 
frequencies cannot exceed this figure, and will 
generally not be more than a few hundred per 
second. Hence the beat frequency in the 
acoustic case will be only a low pulsation or 
at the most a low tone. In the case of two 
radio frequencies, however, the beat frequency, 
being the difference between them, can be 
quite high—-several thousands per second, and 
even above audible frequencies. In the radio 
case the initial frequencies are usually so high 
that very little detuning is required to produce 
a beat note of several thousand per second, 
which represents an acoustic note of fairly 
high pitch. The higher the frequencies of the 
radio frequency oscillations, i. e., the shorter 
the wavelengths, the less will be the percentage 
detuning necessary to produce a beat note of 
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given pitch. Thus: consider two oscillations 
of wavelength approximately equal to 6,000 
metres. The frequency corresponding to 6,000 
metres is 50, ooo per second; hence if one 
circuit is oscillating at this frequency and the 
second has a frequency of 51,000, the beat 
note will be 51,000— 50,000= 1,000 per second, 
which is a nice comfortable tone to hear in the 
telephones. The percentage detuning between 
the circuits is, in this case, 

1,000 l 55 

5 100 = 2 per cent. 

Suppose now the oscillation wavelength is 
reduced to 200 metres, the corresponding 
frequency is 1,500,000 per second. In this 
case, for a beat note of 1,000, the second 
circuit needs to be given a frequency of 
1,501,000 per second, the percentage detuning 
in this case being only 

I 
1,500,000 

Since however it is possible easily to hear 
the beat note when it has a frequency of 100 
per second, it is easily possible to detect an 
amount of detuning between the circuits 
represented by 0.006 per cent., while usually 
still closer limits can be worked to if a little 
extra care is taken. 

Hence the heterodyne method forms a very 
convenient and accurate means of determining 
the resonance point of two circuits—a method 
far more exact than is possible by other means. 
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The “double-click” method to which 
reference was made above is also a means of 
indicating resonance between two circuits 
but one that does not give such a high order 
of accuracy as the heterodyne beat method, 
although it is accurate enough for most pur- 
poses. To carry it into effect it is necessary 
to use an oscillating detector valve such as has 
already been outlined, and to set up the second 
circuit close to oscillating circuit. Then as 
the tuning of the second circuit is altered, 
while listening in the telephones of the 
oscillating detector valve, it will be found that 
at the resonance point the second circuit absorbs 
energy from the oscillating circuit and stops 
the oscillations—the cessation being indicated 
by a click in the telephones. As the tuning 
condenser of the second circuit is moved 
through the resonance point a click will be 
heard in the phones, and as it is moved back 
again another click as it passes through 
resonance. These two clicks will be nearly 
at the same setting of the tuning condenser— 
the mean of the two settings being taken as 
the resonance point. The reason for the 
two clicks, and how this method may be used 
will be discussed in another article. 


Both these methods of indicating resonance 
between two circuits provide simple means 
of determining the constants of the oscillation 
circuits in a manner which will be discussed 
more fully at a later stage. 


Members of the Lytham Saint Annes Wireless Society with their handsome display of apparatus. 
The Society held a special public demonstration, attended by nearly 600 persons, on March 10th. 
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A New Variable Condenser. 


TIN FOIL. 
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contact with ita spindle. Cords must be tightly fixed round the ends of the elk uo that they both 


move together. 
Electric Lighting Circuits as Aerials. 


Jemma wine CONNECTED. 
— 


TO INSTRUMENT. 


Two effective methods of utilising electric lighting leads as aerials. The capacity of the tin foil 
wrapping, or even of the fitting itself to the conductors, is sufficient to pass the H.F. currents 
induced into the lighting system. 
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Wireless Theory for the Listener-in and 
Experimenter. 


By W. 


INTRODUCTION. 


T is the purpose of the writer to provide 
1 information which will satisfy the in- 

telligence of those people who have but 
recently become wireless enthusiasts, and, who 
besides wishing to merely operate their 
receiver for the best enjoyment of broadcast 
programmes, feel a desire to understand 
in a general way the principles underlying the 
reception and transmission of speech. There 
is always a great satisfaction felt when one 
is able to predict the result of certain tuning 
operations. 

Others may wish to modify or add to their 
receiver. There is no doubt a large number 
have purchased small power receivers, and 
after a while have felt a desire to increase the 
range or the strength and quality of the signals. 
To those these articles will be of especial 
help. 

It is proposed to plunge straight into the 
principles of reception. It is thought those 
who require further information concerning 
electricity will refer to books specifically 
designed for that purpose. 


1—THE SIMPLICITY OF WIRELESS CIRCUITS. 

A simple examination of a wireless receiver 
will suffice to show how simple are the com- 
ponents which together form the receiver. 
There are the tuning circuits, which comprise 
inductance coils and condensers ; the crystal 
or valves; the transformers; and the head 
receivers or loud speaker. A few other parts 
such as switches, resistances and batteries 
are used. The whole, suitably wired together, 
and we have a wireless receiver capable, 
when connected with an aerial, of receiving 
signals from all parts of the earth. Each 
item, individually considered, is as simple 
as one could wish; the whole receiver, 
with its wiring connecting this component 
with that, rather bewildering and mysterious 
to those who have not examined each portion 
in detail. To those who read these articles it 
is hoped the bewilderment will disappear, 
though the sense of mystery will probably 
always remain. 


JAMES. 


2.—WAVELENGTH. 


It is stated the wireless programme of the 
London station of the British Broadcasting 
Company will be transmitted with a wave- 
length of 369 metres. Everyone is familiar 
with wave motion. A stone is thrown into a 
pond and waves are produced. The waves 
have amplitude, depending upon the distur- 
bance, and they have velocity. The distance 
travelled by the disturbance in one second is 


AMPLITUDE 


Fig. 1. A damped wave. The wave is damped 
because the amplitude of the wave diminishes. The 
wavelength is the distance between successive crests 
or troughs. It will be noticed the wavelength is the 
same whether measured between the first and second 
crest, or say, the fourth and fifth trough. 


its velocity. The number of crests which 
appear during the second is the frequency ; 
therefore the wavelength, or distance between 
two successive wave crests, 1s equal to the 
velocity divided by the frequency. Waves are 
shown in Figs. 1 and 2. 

The velocity of electricity is equal to the 
velocity of light—300 million metres per second. 
The electrical energy which is being trans- 
mitted by the broadcast station in the form 
of wireless waves is therefore travelling in 
all directions with a velocity of 300 million 
metres per second. The distance between 
successive crests of the waves 1s 369 metres. 


| 
— — velocity IN METRES 


Fig. 2. A continuous wave. The wave ta continuous 
because the amplitude of the crests of the wave is 
constant. The velocity is given by the distance 
through which the energy of the wave travels in 
one second, and is equal to the wavelength multiplied 
by the frequency. 
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7 


14 THE WIRELESS WORLD AND RADIO REVIEW 


As in the case of waves upon water, the ampli- 
tude of the waves is less, the greater the distance 
from the source of ene 

The waves have a definite shape. When 
the transmitter is . to the aerial, 
continuous waves are generated, but as soon 
as the control circuits are switched in, and some- 
one speaks so that the microphone is affected, 
the continuous waves are modulated and take 
the general form of the sound waves. The 
aerials, to which are connected our receivers, 
therefore absorb electrical energy which, 
besides varying with enormous frequency— 
equal to 300 millions divided by the wave- 
length—are varying also at a slower rate 
according to the nature of the signal which is 
being transmitted. The frequency of the 
human voice varies from 200 to 3,000 cycles 
or complete alternations per second. The waves 
which are received are therefore complex, 
but their nature is easily understood. As 
a simple analogy one can think of the flying 
boats which are to be found at exhibitions 
and shows. While the boats go round and 
round, they move up and down. Here we 
have one slow motion, while superimposed is 
the quicker motion. As a more exact analogy, 
perhaps, one may think of a boat which is 
travelling over the waves of the sea. To the 
boat is fastened one-end of a flat spring, the 
other being weighted and free to vibrate. 
When the boat is moving over calm water, 
by bending and releasing the spring, the end 
of the spring will vibrate rapidly as shown 
in Fig. 2. If now the boat travels along 
the surface of the waves we have two motions, 
one slow motion due to the ship, and the rapid 
motion due to the spring. The waveform 
will then be as given in Fig. 3, a large 
number of small variations due to the spring 


MOTION OF P 


continuous wave superimposed upon u 
lower frequency. 


Fig. 3. 


taking place at the same time as the slower 
variations due to the waves of the sea. We 
have, therefore, a modulated wave. The wireless 
transmitter is designed so that a continuous 
stream of waves as shown in Fig. 2 is sent out 
until, when the microphone is affected by 
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speech, the wave shapes given in Fig. 4 
are produced. In Fig. 4 it will be noticed 


the continuous waves have different amplitudes 
from point to point, according to the magni- 
tade of the slower frequency speech signal. 


3.—THE OBJECT OF TUNING. 

It is well known that mechanical objects 
possess a natural frequency, or natural period 
of vibration. Thus when soldiers on the march 
reach a bridge the order to break step 
is given. The natural period of vibration of 
the bridge is low—it may be 90 a minute. 
If the soldiers marched over the bridge taking 
90 steps a minute, the frequency of the blows 
of the soldiers feet upon the bridge would 
coincide with the natural frequency of the 
bridge which would vibrate. The amplitude 
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Fig. 4. The upper diagram shows the wave shape 
produced when the letter A is spoken. The trans- 
mitter generates continuous waves, but when the 
speech and continuous waves combine the continuous 
waves are varied in amplitude according to the 
speech wave. As shown in the lower portion of 
the figure we have a modulated wave, the shape of the 
dotted line joining the peaks of the wave being similar 
in contour to the upper diagram. 


of the vibrations would depend upon the 
force with which the soldiers feet struck 
the bridge, and would build up until there 
was a danger of the vibration of the bridge 
resulting in its destruction. The point to 
notice is the magnitude of the vibrations 
set up depend upon the force of the blows, and 
the frequency. When the soldiers break 
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step, the force of the blows remains the same, 
but the frequency of the blows is totally 
different. The bridge will not swing. In 


wireless circuits we desire the amplitude of - 


the electrical vibrations to be as great as 
possible. The force or magnitude of the 
energy which is collected by the aerial (corres- 
ponding to the force of the blows due to the 
soldiers marching) we have no control over; 
but we can alter the natural frequency of the 
aerial and so cause the energy to swing with 
the maximum amplitude. The act of changing 
the natural frequency of the circuits in the 
receiver is called tuning. From a little 
consideration it must be obvious that if 
we tune the receiver so that it responds 
to one frequency only, the energy in the 
circuits will reach a far greater maximum 
value than if the circuits respond equally 
to a number of frequencies close to the funda- 
mental or main frequency. The circuits 
should, therefore, be designed so that they 
respond to as near as possible one frequency 
only. Carrying the analogy a little further, 
it will be noted the amplitude of the swings of 
the bridge will depend upon its construction, 
that is whether it is fairly rigid or flexible. 
In the same way the amplitude of the oscilla- 
ting energy in the receiver will depend upon 
the resistance offered by the material of the 
circuits. To obtain a maximum amplitude, 
the resistance should be reduced to as low a 
value as possible. 


4.—TUNING CIRCUITS. 

An electrical circuit which contains capacity 
and inductance may be tuned to any frequency 
desired by the correct choice of values. In 
a wireless receiver the condenser and the 
inductance connected in the tuning circuits 
are variable. 


5. ELECTRONS. 


Before one is able to visualise the action 
of inductance coils and condensers, and 
in particular the thermionic valve, it will 
be necessary to obtain some idea of the 
effects produced by electricity. The subject 
will only be touched upon here, the aim being 
to present sufficient information for the 
reader to have some of the mystery, at all 
events, of the action of the apparatus mentioned 
above removed. The subject is fascinating 
and well worth pursuing. 

The construction of matter is generally well 
understood. Matter is anything which occu- 
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pies space. It is well-known matter is divisible 
into molecules, which are made up of atoms. 
The atom is the smallest particle of matter 
which is able to take part in chemical action ; 
thus, one molecule of water (H,O) consists of 
two atoms of hydrogen (H,) combined with 
one atom of oxygen (O). 

The modern view of electricity is that the 
atom is charged with a large number of elec- 
trons. The electron is considered as the 
natural unit of electricity. Closely associated 
with the electrons is a smaller number of 
positive charges. The positive charges form 
a central nucleus, and it is believed these 
positive charges are fixed, and remain always 
connected with the atom. On the other 
hand, the electrons are free. The number 
of electrons present in an atom which has not 
been disturbed varies with the material of 
which the atom is composed. Some atoms 
have just a few electrons associated with them, 
while others have a much larger number. To 
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Fig. 5. The figure gives an idea of the construction 
of an atom. The central positive charge is fixed. 
The electrons or negative charges are grouped around 
the positive charge, and are in constant motion. 
Probably atoms of substances differ only in the number 
and arrangement of electrons which are normally 
associated with them. 


form a mental picture, the positive charges 
may be considered as forming the central 
shaded portion of Fig. 5, while the electrons 
are represented by the large number of smaller 
circles. The electrons are in constant move- 
ment, and fly round and round the positive 
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Fig. 8. 
body A is negatively charged because it has an excess 


In the left-hand portion of the figure the 


of electrons. When body B is brought near A, the 

electrons present in B will leave the side nearest A 

with the result that the left-hand side of B is positively 

charged. Lines of force are set up between the 
t:co bodies. 


16 THE WIRELESS 


charges, their path not necessarily being 
circular, but due to collisions may be zigzag. 
Their velocity is very great. Under the 
influence of certain forces, the velocity of 
the electrons may be increased to such an 
extent that they fly off into space. This will 
be more fully dealt with when we come to 
consider the action of the thermionic valve. 

Now it is well-known that bodies with 
unlike electric or magnetic charges attract, 
while on the other hand bodies with similar 
charges repel. As an illustration, a north and 
a south magnetic pole attract each other; in a 
similar manner two bodies, one charged with 
positive electricity and the other with negative 
electricity, attract. A body is considered 
charged positively when it has a deficiency of 
electrons, that is, the number of electrons 
present is less than that normally associated 
with the body. The body is charged negatively 
when it has an excess of electrons. If one 
considers a charged body A, Fig. 6, lines of 
force will leave the body as represented. If 
now another body, B, which is not charged, 
is brought within the field of A, a redistribution 
of electricity will take place in the body B: 
thus, if A is negatively charged, the side of B 
nearest to A will become positively charged, 
because the electrons which are free will be 
repelled to the side of B remote from A. It 
is to be expected, therefore, that due to the 
presence of both positive charges and electrons 
in a piece of any substance, there will be no 
passing to and fro from one point to another 
of electrons under normal conditions. The 
atoms are therefore electrically neutral until 
disturbed. 


6.—CONDUCTORS AND INSULATORS. 

A conductor of electricity is characterised 
by having a large number of electrons which 
are free to move when stimulated, while an 
insulator, on the other hand, contains few 
free electrons, or is a substance in which the 
electrons are difficult to move. An atom 
which is not electrically neutral, that 1s, which 
is either charged positively or negatively through 
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having too few or rather more than the normal 
number of electrons, is called an ion. 

A current of electricity is considered as a 
drift of electrons along a conductor. The 
movement of electrons (or in other words, the 
current of electricity), may be obtained in a 
number of d‘tierent ways; thus, if a dry cell 
is connected to the ends of the conductor, 
although the electrons continue to fly around 
the positive charges, there is a gradual electron 
drift along the conductor as represented in 
Fig. 7. In this case, due to the chemical 
action which is taking place between the 
elements of the cell, one end of the conductor 


Fig. 7. When a potential difference is applied to 
the ends of a conductor there is a drift of electrons, 
the electrons moving away from the end which haa 
an excess towards the end which has less than the 
normal number. In the figure the movement of 
electrons is shown through the action of the cells 
which are joined to the conductor. It will be noticed 
the electron flow is from negative to positive. In 
ordinary circuits it is customary to assume the current 
flow is from positive to negative. 


is made positive, while the other end is made 
negative. We say the cell is generating an 
electrical pressure, and when connected in the 
manner shown, we are applying a potential 
difference to the ends of the conductor. The 
electron drift takes place from the negative 
end of the conductor to the positive, the 
tendency being for the electrons to flow in an 
endeavour to restore the number of electrons at 
the positive end of the conductor. In a 
similar manner, when a bar of iron or other 
conductor of heat is heated at one end, the 
heat will travel down the bar from the end 
with the higher temperature to that with the 
lower temperature, in an endeavour to equalise 
the temperature of the bar at all points. 


(To be continued.) 


Why not use the Lower Wavelengths when Transmitting ? 


LYHOUGH a number of experimenters 
Ants use of the lower wavelengths when 

conducting transmission experiments there 
appears to be quite a number who work near 
440 metres. Now it is a fairly simple matter 
to build a transmitter which will operate quite 
well when tuned to the higher wavelength, but 
difficulties are experienced when one tries to 


operate on the lower band. The difficulty is largely 
due to the readiness with which the tuning 1s 
varied with but slightt changes in the capacity. 
Remote controls may be arranged by mounting 
wooden pulleys to the spindles of the variometers, 
the handles also having pulleys. A string may be 
passed round the pulley grooves. 
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The Wireless Workshop. 


By F. H. HAYNES. 
| Articles under this heading will appear in alternate issues and will give elementary practical advice on the 


working of materials employed in wireless constructional work as may be helpful to the amateur worker. 


The 


construction of the components of a complete four-valve receiver will be given to explain home workshop methods. 


I.—INITIAL CONSIDERATIONS AND EQUIPMENT. 
scope of the wireless experimenter 

is very much limited if he lacks facilities 

for making up components and complete 

outfits embodying both ideas gleaned from 


his own tests and those put forward by research 
workers. 

It is not the aim of this article to create 
despair in the heart of the reader who is forced 
to execute his instrument making on the 
kitchen table or whose means prevent him 


from procuring a complete array of tools. 
The recent Transatlantic Tests have evidenced 
how much highly successful work can be 
accomplished when only some small corner 
of the household is devoted to the making 
and installing of the apparatus. 


The advantages gained by having a strong 
and heavy bench permanently allocated for 
one’s use cannot be too strongly emphasised. 


It may be fitted with a rack to carry all the hand 
tools and affording an allotted place for each 
tool so that all are readily accessible, easily 
put away and the absence of any one im- 
mediately detected. Their display in this 
manner permits of them being kept in a good 


and clean condition and those requiring it 


may be kept slightly greased to prevent rust. 
It must be realised from the start that cleanli- 


ness and the tidy arrangement of the tools in 


the workshop is vital to precise and speedy 


work, beside “producing a condition of mind 
conducive to good workmanship. A drawer 
in the bench is useful for accommodating the 


smaller and more delicate tools, such as the 
square, micrometer, calipers, drills, taps and 
dies, etc. Another drawer can perhaps be 


Cc 
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arranged to hold a stock of screws, nuts, 
washers, terminals and other small parts, 
whilst two or three boxes standing on runners 


— 
939 
ö 


beneath the bench will serve as receptacles 
for spare and scrap stocks of ebonite, brass, 
wood, etc. The less fortunate worker who 
cannot possess himself of such a bench should 
at least provide a large box with a number of 


wooden trays for accommodating various 
tools and materials. 

The tools to be procured for a start, and 
representing the minimum with which good 
work can be carried out, are scheduled below :— 

An iron vice having jaws measuring 2 ins. 


to 3 ins. across, or larger, and opening in a 
parallel fashion to a distance of 3 ins. or 
more. This will require bolting permanently 
to the bench or other firm structure at a 
height of about 2 ft. 6 ins. from the floor. A 


small stiff-backed tenon saw 6 ins. to 8 ins. 
in length and fairly fine set, so that it can be 
used on hard woods and ebonite. A hacksaw 
for metal, having a solid cast-iron back and 


arranged, preferably, to take 8 in. blades. A 
dozen of the best quality fine set blades should 
be procured with the saw. 
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A small iron plane about 5 ins. in length 
and having a blade about 14 ins. across. 
A hand brace with adjustable chuck arranged 
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to take drills up to 3 in. There are many of 
these tools on the market which only take 
drills up to about 5 32 in. which somewhat 
limits their utility. 


An electrician's screwdriver about 9 ins. 
long having a boxwood handle and edge about 
ł in. to 5/16 in. across. 

A smaller instrument screwdriver with an 
edge of about } in. 


Four 8-in. files about 1 in. wide and of the 
following grades, dreadnought, rasp, bastard 
cut and smooth cut, with two cutting faces, 


one cutting edge and a safety edge. Two of 
these files may with advantage be half round. 
Three smaller files, about 5 ins. in length, 


2> 


one flat, one triangular and the other round 
and having medium cut faces. 

4 in. or 5 in. steel square. 

6 in. steel rule. 
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A pair of spring dividers. 

34 in. centre-punch. 

A set of Morse twist drills, sizes 1 
to 45, or in sixty-fourths of an inch, 
from r in. to 
}in. Drills of 
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4, 6 and 8 B.A. 
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Three small pairs of pliers, having rounded, 


square, and cutting jaws. 


A larger pair of cutting pliers. 
A soldering bit of medium size. 

Among the 
consumable 
materials will 
be required, 
coarse and 
fine emery and 
glass paper, 
“ Seccotine, 
“Fluxite,” 
resin, solder, 
shellac var- 
nish, paraffin 


with holders. Two taps being taper and plug wax, adhesive insulating tape and pale gold 


should be obtained in each size. 


A set of small spanners for B.A. nuts. 
A medium sized hammer will be needed. 


lacquer. . 


Screws, ebonite and brass will be detailed , 


as required. 


A Simple Method of Copying Lantern Slides. 


By G. G. Brake, M. I. E. E., A. Inst. P. 


OME time ago, when preparing a 
Q sux I was lent a large number of 

lantern slides, on condition that I made 
copies and returned them as soon as possible. 
As so many had to be copied and so little time 
was available, I sought a quicker method than 
the use of an enlarging lantern, and finally I 
evolved the following, in which the same 
principle is employed as when radiographs 
are taken by X-rays (i. e., sharply defined 
shadows cast by an object illuminated by a 


distant point source of light). 
8 
~ SLIDE A a 
To~ 
i 
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Method of printing direct from slide. 

The whole process is carried out in a dark 
oom illuminated only by the usual ruby 
light, and the procedure is as follows — 

The lantern slide to be copied (Fig. 1), 
mounted with its usual cover glass, is placed in 


contact with a “ special rapid” plate in a] - plate 
printing frame with the film side of the lantern 
slide facing the film side of the plate (the cover 
glass being between). The frame is placed 
at a distance of 10 feet from a small auto- 
matically fed electric arc, having a current 
consumption of only 5 amps. at 110 volts D.C., 
and it will be found that a perfectly sharp 
reproduction can be made from a slide of 
average density, by an exposure of less than 
one second’s duration, the arc being switched 
on and off as quickly as possible—just a flash. 

The negatives of the slides thus obtained 
are in every way as sharp and full of detail as 
the usual photographic reproductions made by 
an enlarger or with a camera. A dozen slides 
can be copied in less than half-an-hour and 
the negatives developed and fixed. Having 
rinsed the negatives after fixing, a bath con- 
taining a very weak solution of permanganate 
of potash, in about four minutes destroys all 
traces of hypo. They were then placed in a 
IO per cent. solution of formaldehyde to 
harden the films so that they can be carefully 
wiped with a dry cloth and placed before a 
fire, which dried them in about seven minutes. 
Contact prints can then be made on “ slow 
contact ”? plates in the usual manner. 


20 THE WIRELESS WORLD AND RADIO REVIEW 


APRIL 7, 1923 


Wireless Club Reports. 


NOTE. Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as 
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased 


to consider for publication papers read before Societies. 


with the Radio Society of Great Britain. 


An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated. 


The Wireless and Experimental Association.* 

At the meeting on March 14th a long discussion 
took place on the relative merits of carborundum 
and hertzite. The diagram of a single valve super- 
regenerative circuit also came under review. The 
Chairman stated that he was conducting experi- 
ments on wireless reception with some deaf people 
with most promising results. 

Hon. Asst. Secretary, G. H. Horwood, 557, 
Lordship Lane, S.E.22. 


Walthamstow Amateur Radio Society.* 

A very successful social and dance was held in 
the Hut, Church Hill, on March 10th, at which 
Mr. White, with four-valve set and loud speaker, 
demonstrated to a large audience. : 

On Thursday, March 15th, Mr. Vizard, of the 
Ilford Radio Society, illustrated an interesting 
lecture with his Transatlantic set. 

Hon. Asst. Secretary, E. G. Whiter, Y.M.C.A., 
Church Hill, E.17. 


Oldham Wireless Society.* 

The above isthe new name of the former Oldham 
Lyceum Wireless Society. Material alterations 
have been made in the constitution, and the Society 
has transferred its headquarters to St. Thomas’s 
Schools, Coppice, Oldham. A feature of interest 
to all wireless enthusiasts in the district will be an 
Exhibition and Demonstration, which the Society 
is holding in St. Thomas’s Schools on April 21st. 

A hearty welcome to meinbership is extended to 
all radio enthusiasts, and those interested should 
communicate with the Hon. Secretary, Graham 
Halbert, 16, Southhill Street, Oldham. 


The Trafalgar Wireless Society (Greenwich).* 

On March 9th Mr. R. J. Stanley continued with 
his series of lectures on The Production and 
Reception of Wireless Waves.” 

Steps are being taken to improve the Society's 
aerial, 

Hon. Secretary, F. A. L. Roberts, 43, Adelaide 
Road, Brockley, S.E.14. 


The Finchley and District Wireless Society.* 

On Thursday, March 8th, at St. Mary’s Schools, 
`” Finchley, Mr. Brown kindly lent a Siemens valve 
erystal set, which was interestingly demonstrated 
by Mr. Wilke, who also gave a short talk on the 
theory of grid leaks and their correct values. 

Hon. Secretary, A. E. Field, 28, Holmwood 
Gardens, Finchley, N.3. 


The Ilford and District Radio Society.* 

On March 8th Mr. C. H. Andrews gave a 
Demonstration of Reception, in which he 
tackled the difficult problem of dual amplification 
and showed how to make one valve do the work of 
two. 

Hon. Secretary, A. E. Gregory, 77, Khedive Road, 
Forest Gate, E. 7. 


Leeds and District Amateur Wireless Society.“ 

An instructional meeting was held on March 9th, 
when the Hon. Secretary lectured on How to 
Receive WOK, MSK, SUE and 2 LO, on a Single- 
Valve Indoor Aerial Set.“ A very keen discussion 
followed. A visit to the Telegraph Department, 
G. P. O., Leeds, took place on Saturday, March 10th, 
when, through the kindness of the post master, 
40 members were enabled to examine tlie intricate 
mechanism employed. 

Hon. Secretary, D. E. Pettigrew, 37, Mexborough 
Avenue, Chapeltown, Leeds. 


Borough of Tynemouth Y. M. C. A. Radio and 
Scientific Society.“ 

On Monday, March 12th, Mr. W. G. Dixon, of the 
Newcastle Amateur Wireless Association, lectured 
on Short Wave Receivers.” 

A number of members and friends on Thursday, 
March 15th visited the Daimler Motors Depot at 
Wallsend, when they had the unique experience of 
hearing § NO while travelling at speed in a 30 h.p. 
Daimler limousine. Mr. Dent, the manager, kindly 
conducted the party over the works. 

Broadcast licence holders will be welcomed as 
prospective members of the Society, and are invited 
to communicate with the Hon. Sec., Geo. J. S. 
Littlefield, 37, Borough Road, North Shields. 


The Swansea and District Radio Experimental 
Society.“ 

The Society’s Exhibition on March Ist was a 
great success, the attendance amounting to nearly 
2,000. Stands were occupied by many prominent 
firms, including The Telephone Manufacturing Co., 
Fuller’s, Siemens, and the General Electric Co. 
A novel feature was the Society's recruiting stand, 
at which many new members, including one lady, 
were enrolled. 

On March 7th Col. Sinclair, A. M. I. C. E., delivered 
an interesting address on The Effect of Moon 
Phases on Wireless Reception.“ After the dis- 
cussion Col. Sinclair distributed prizes won in 
connection with a competition held at the 
Exhibition. It is proposed to hold another 
Exhibition next October. 

All radio enthusiasts in the district are invited 
to join the Society. 

Hon. Sec., Herbert Morgan, 218, Oxford Street, 
Swansea. 


Hackney and District Radio Society.* 
The Care of Accumulators was the title of 
an interesting lecture by Mr. Wall, given at the 
Y.M.C.A., Mare Street, Hackney, on Thursday, 
March 8th. 
Hon. See., C. Phillips, 247, Evering Road, 
Clapton, E. 5. (Letters only.) 


The North London Wireless Association.“ 
An informal meeting was held on March 12th, 
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when much interest was displayed in the tuning in 
of distant stations. The Morse class recently 
formed makes excellent progress, many new students 
being enrolled. 

Applications for particulars of membership 
should be addressed to the Hon. Sec. of the Society, 
Northern Polytechnic Institute, Holloway Road,N.7. 


Guildford and District Wireless Society.* 

On Monday, March 12th, Mr. P. K. Turner de- 
livered the third of his series of lectures, the subject 
on this occasion being Single Valve Circuits.“ 
He expressed the opinion that a valve, when 
adjusted to rectify, never gave ita best efficiency, 
and claimed that the most economical method of 
using a valve was to make it an amplifier-pure and 
simple, and use a crystal as rectifier. 

Hon. Sec., 148, High Street, Guildford. 


Wolverhampton and District Wireless Society.“ 

A lecture was given by Mr. Geo. W. Jones, on 
March 14th, entitled Building a Set from Scrap.” 

The lecturer could not have chosen a more 
appropriate title for his discourse, inasmuch as the 
cost of the entire apparatus (excluding headphones) 
only amounted to 10d. Hearty appreciation was 
accorded Mr. Jones on his successful experiment. 

Hon. Sec., J. A. H. Devey, 232, Great Brickkiln 
Street, Wolverhampton. 


The Belvedere and District Radio and Scientific 
Society.“ 

On Friday, March 9th, an instructive lecture was 
given by Mr. E. Metcalfe on the subject of 
** Rectifiers.” Numerous additional points of 
interest were raised in the discussion which ensued. 

Hon. Sec., S. G. Meadows, 1, Kentish Road, 
Belvedere, Kent. 


Scarborough Radio Society.* 

An instructional meeting was held on March 9th, 
when Mr. Geo. R. Fawcett, one of the members, 
exhibited and described a five-valve set of his own 
construction. 

Hon. Sec., F. Bulmer, 
Scarborough. 

Liverpool Wireless Society. 

Thursday, March 8th, was a special evening 
arranged for the broadcasters of the Society, and 
at the Royal Institution, Colquitt Street, Mr. 
Egerton Pulford gave demonstrations on various 
well known makes of broadcasting sets. 

All users of wireless sets in the Liverpool district 
are cordially invited to become members. 

Hon. Sec., G. H. Miller, 138, Belmont Road, 
Anfield, Liverpool. 


The Bournemouth and District Radio Electrical 
Society. — 

A very interesting meeting was held on Friday, 
March 9th. An interesting discussion took place 
on the phenomenon of fading. 

A very generous offer was made by Mr. P. G. G. 
Moon, in the form of a very substantial sum to- 
wards the initial outlay for the Society’s receiving 
set. It was agreed that all members should 
bring along any spare parts that could be used in 
the building of the set. The aerial is now in course 
of erection. 

Hon. Sec., L. O. Sparks, 3, Cotland’s Road, 
Bournemouth. 


4, Carlton Terrace, 
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The Beckenham and District Radio Society. 
The meeting on March 8th was given over to 
the discussion of the Society’s new set, it being 
decided to commence operations right away. 
Hon. Sec., J. F. Butterfield, 10, The Close, 
Elmers End, Beckenham. 


Uxbridge and District Radio Society. 

This Society, which was formed a few weeks 
ago, is making considerable headway. Meetings 
are held on alternate Tuesdays and Fridays in 
the club room, adjoining the Swan and Bottle,” 
High Street, Uxbridge. The Society’s first lecture 
was given recently by the President, Dr. W. T. 
Dobson, M. R. C. S., L. R. C. P., who devoted his 
interesting remarks to the subject of accumulators. 

Particulars of membership can be obtained from 
the Hon. Sec., J. R. M. Day, 10, Prospect 
Terrace, Cowley Road, Uxbridge. 


The Magdalen College School (Brackley) 
Radio Society. 

This Society was formed a short time ago when 
the following officers were elected :—President, 
Rev. R. F. Ashwin, M.A.; Hon. Treas., Mr. K. O. 
Ireland; Hon. Sec., Mr. J. E. Arnold. Meetings 
are held on Saturday evenings. 

The Society has a three-valve set with 
1 H.F. (with tuned anode), detector and L.F., 
used in conjunction with a home-made loud 
speaker. 

Hon. Sec., J. E. Arnold, Magdalen College 
School, Brackley, Northants. 


The Grays and District Radio Society. 

At a meeting on March 8th, Mr. J. Bacon, 
addressed the Society on the construction of 
wireless sets. 

Hon. Sec., J. H. Melville Richards, Surveyor’s 
Office, 57, High Street, Grays, Essex. 

Wimbledon Radio Society. 

On Thursday, March 15th, at a meeting held at 
the Red Cross Hall, Church Road, Wimbledon, 
it was decided to form the Wimbledon Radio 
Society, to meet on every alternate Thursday for 
discussions on radio news, interchange of views, etc. 

Mr. C. G. Stokes, Worple Avenue, Wimbledon, 
has kindly offered to act as Secretary, pro tem, 
and intending members should communicate with 
Mr. Stokes as soon as possible. 


The Radio Society of Bradford-on-Avon. 


The Society, the President of which is the Right 
Hon. Lord Fitzmaurice and the Vice-Presidents, 
Brig.-Gen. Palmer and Mr. C. W. Darbishire, M.P., 
was re-formed two years ago. During the last 
twelve months, the Society has built its own head- 
quarters, equipping them with a crystal receiver, a 
three-valve receiver, with a full set of Burndept 
coils and other apparatus. 

At a recent meeting the following programme was 
decided .on :—Monday, Wednesday and Saturday 
evenings: Broadcast reception. Tuesday evening : 
Testing apparatus. Thursday and Friday evenings : 
Morse practice and constructional work. Lectures, 
both elementary and advanced, are to be given by 
Mr. A. H. Baker, B.Sc. (Vice-Chairman), and Mr. 
L. Boxwell. 

Ladies and gentlemen are eligible for member- 
ship. 

Hon. Sec., H. Helps, 4, Ivy Terrace, Bradford- 
on-Avon, Wilts. 
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Fundamental Principles of Radio Reception.“ 
By Maurice CHILD. 


HIS lecture will be of a very elementary 

character at first, but I am not going to 

apologise for that, because I feel sure there 
must be many who are taking an interest in wireless 
now with very little, if any, knowledge at all 
of some of the very fundamental effects that are 
obtained with electricity. 

I want in the first place to tell you something 
about such things as conductors, insulators, and 
what are very important in wireless work, dielec- 
trics. Mr. Blake in his lecture last month showed 
a great number of experiments, in which were 
used copper conductors. I also am going to make 
use of some experiments in which I shall use 
copper conductors. The reason that copper con- 
ductors or copper wires are used is because silver, 
which is preferable electrically, is too expensive. 
Fortunately, however, the difference between 
silver and copper as electrical conductors 
is very small. The best electrical conductor is 
silver, and very, very close to it on the list of con- 
ductors we get copper. As copper is very much 
cheaper than silver it is consequently utilised. 
In the apparatus which I take it all of you have, 
or are going to have, there will be copper wires, 
and the object of these copper wires is to make what 
we call an electrical circuit, in which a current, 
or a number of varying currents, can flow. Now, 
in addition to copper conductors, we have other 
metals which may be considered as resistances ; 
that is to say, they offer much more resistance to the 
flow of an electric current than copper. There is 
no such thing as a pertect electrical conductor. 
All electrical conductors, even silver, have a certain 
resistance; that is to say, they tend to absorb 
electrical energy from the circuit which they form. 
In addition to the copper and other metals which 
are used as electrical conductors, we have certain 
liquids which conduct fairly well, although nothing 
like so well as copper. The best liquids as con- 
ductors are those which have considerable propor- 
tions of salt in them—not necessarily what we 
know as common salt, but various chemical salts— 
and if we want to improve what we call the con- 
ductivity of water, we can add various acids: 
but pure water, that is distilled water, is a very 
poor electrical conductor. 

It is interesting at this moment to tell you some- 
thing about the importance of the conductivity 
of the earth as regards radiotelegraphy and tele- 
phony. It has been found by experience that 
electric waves travel vory much greater distances 
——or I can put it in another way, they travel with 
less energy absorption—when they are passing 
over a good conducting surface. Now, the ordinary 
surface of the earth varies in its electrical con- 
ductivity. In some places we have a very much 
better conducting earth crust than in other places, 
and that very often accounts for a great deal of 
difference in the strength with which you may 
receive signals. If you are fortunate in having 


* A paper read before the Radio Society of 
Great Britain on Feb. 16th, 1923. 


your house situated on a particularly good con- 
ducting earth, you are likely to get better signals 
than if your house happens to be situated on, say, 
a rock in which there may be quantities of iron. 
I have mentioned iron because in a few moments 
I am going to show you some of the properties 
of iron in connection with electrical practice. 

Now we come to another very important piece 
of equipment called in electrical work an insulator. 
Various materials are found to possess the property 
of having such a very high electrical resistance 
that no current can pass through them. These 
insulators are of a very large variety. They 
consist of a large number of materials, all 
having different characteristics. I do not propose 
to go into those characteristics very much, but the 
common materials which are usually supplied 
by dealers for insulating the aerial wire for your 
wireless station may be porcelain, which is probably 
the most widely known, and ebonite, which is not 
a very good material for outdoor work, because 
it deteriorates when sunlight falls upon it; other- 
wise it is a very good insulating material. There 
is also glass which is a very good insulating material, 
and I shall demonstrate later on a new type of 
glass insulator for aerial insulation. The object 
of these insulators, whether glass, porcelain, 
ebonite or mica, which are employed, is to prevent 
the escape of electricity from one particular point 
or part to another. Wood, which may be con- 
sidered as a partial insulator and a partial conductor, 
has to be dealt with very carefully in electrical 
apparatus; that is to say, we may use wood 
under certain circumstances with quite good 
effects, since it may be a sufficiently good insulator 
for certain purposes; on the other hand, for other 
purposes it may be a very bad insulator, From 
the point of view of a wireless receiving station, 
it is always safe to assume that wood is not a good 
insulator. It is better to be on the safe side, 
although the experienced radio man knows when 
and where he can use wood quite well without 
any serious loss of energy. 

Another point that I want to deal with is what 
is called the dielectrics. Practically all insulators 
such as I have mentioned—glass, ebonite, mica, 
porcelain are dielectrics; that is, if used, for 
example, between two metallic surfaces, the com- 
bined apparatus constitutes what is called an 
electrical condenser, and all those materials which 
are not good conductors may be considered as 
dielectrics. Some of them possess certain good 
properties as dielectrics, others possess properties 
which are purely good for insulators, but not 
for dielectric purposes. In all cases there is no 
such thing as a perfect insulator. It is only a 
relative term, in the same way that a condenser 
is only a relative term; therefore, whenever we 
use electrical energy in a circuit, there is a certain 
loss in the conductors, and in the insulators, and 
we have to use apparatus to make good that loss of 
energy. There is one further little point which I 
would like to impress upon you. In electrical 
practice, as well as in our daily lives, we never get 
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something for nothing. In electrical practre our 
energy has to come from somewhere, and although 
it is being lost in the ways which I have already 
indicated—very often large losses occur—it has to 
be made up by the consumption of some existing 
form of energy. It would take too long to go right 
back through the various stages, but if one takes the 
trouble it is always possible to trace scientifically 
all expenditure of energy back to the sun. 

We have many ways in which we can make 
electrical measurements, but there are two especially 
Important units which we have to consider in 
dealing with electrical energy. We have what is 
called in everyday language a current of electricity, 
and we have that current at a certain pressure. 
You cannot have a current of electricity without 
a certain pressure, but you can have a pressure 
acting without necessarily any current flowing, 
in just the same way that you can always have a 
pressure of water on your water tap, trying to 
send water through the tap, but you need not 
necessarily have any water flowing. In the same 
way, with apparatus which comprises wireless 
circuits there is a pressure acting all the time 
from different batteries. These pressures are 
trying to cause a current to flow, but no current 
is actually flowing, unless we have a complete 
electrical circuit. 

When we talk of a current of electricity it is 
natural that we should think of the ordinary 
dry cell or battery, and it is interesting to see what 
happens to it as a result of its giving out electrical 
energy. A battery or cell, of which thousands are 
sold every day all over the country, consists in 
the first instance of a zinc container lined inside 
with a sort of paste made up of flour and plaster 
of Paris, with a little gum mixed with it to make a 
paste, but the main thing is that it contains a 
solution of sal-ammoniac. Then inside that again 
we have a mixture of what is called chemically 
manganese dioxide, and that surrounds a carbon 
rod. It is commonly called a dry cell, I think, 
simply because there is no liquid in it to upset, 
but I can assure you that the moment the paste 
does get absolutely dry, you get no electrical energy 
from it. 

(The internal parts of a worn-out dry cell were 
shown). 


~ 
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Fig. 1. The distribution of the magnetic lines of 
force around a horseshoe magnet. 


When a cell is worn out it will be found that 
we have got our electrical energy at the expense 
of the zinc. Whenever we use any battery of 
any sort, there is always an expenditure of material 
somewhere. 

The next point I have to deal with has nothing 
to do for the moment with electricity. I want to 
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explain to you something about magnetism, 
because you will never understand how a wireless 
receiver works properly until you know a little 
bit about the properties of the magnet. In Fig. 1 is 
an illustration of what is called a horseshoe magnet. 
Tt is so called because it is something like a horseshoe 
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Fig. 2. The magnetic field located around a bar of 
magnetised steel. 


in shape, though a horse would have to have a 
very funny foot for it to fit. It consists of a piece 
of hard steel which possesses the property of at- 
tracting iron towards itself, though it does not 
attract any other metal. There is no pull at all 
for instance on a sheet of aluminium, neither will 
it attract wood or brass. If, however, a steel 
knitting needle is brought near it, it likes the steel 
knitting needle, and holds it very tightly to 
itself. (Demonstration.) A little piece of soft iron 
is usually kept on the pole pieces at the 
extremity of the magnet in order that it shall retain 
its magnetism. Round the end of the magnet there is 
what is called a magnetic field. That magnetic field 


A bar magnet causing a magnetic needle 
to move. 


Fig. 3. 


is spread out over a wide area and passes through 
you, if you are in the neighbourhood, though you 
are none the worse forit. You have many magnetic 
fields passing through you every day of your life. 
If you get into a tram-car, there are magnetic 
tields whirling round you all the time. 

To illustrate that this magnetic field does exist 
you can put the magnet under a card, or say a sheet 
of aluminium. Using a simple bar magnet, in thig 
way, by sifting some iron filings or dust all over the 
card or aluminium and then giving the card a little 
tap, there will be a slight movement amongst the 
dust, which will arrange itself around the poles of the 
magnet in the form shown in Fig. 2. If you do 
this experiment for yourself you will notice that 
just near the poles of the magnet the little iron 
particles stick up on end. 

If you put a little magnetic needle consisting 
of an ordinary piece of steel which has been mag- 
netised on a pivot, the needle will tend to point 
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towards the north and south poles of the earth. 
A piece of soft iron, such for instance as is kept 
across the poles of the magnet, will cause the 
needle to move, because the needle is attracting 
the iron as in Fig. 3. It is not necessary for 
the needle and iron to touch, therefore we can 
have magnetic pressure just as we can have electrical 
pressure. 


DUAPHRAGM OF SOFT IRON OR STALLOY STEEL 


Fig. 4. A diagram showing the components and 
action of the telephone receiver. 


Fig. 4 shows a diagram of an old pattern of tele- 
phone receiver, and inasmuch as the telephone 
receiver is used for the reception of wireless signals, 
and: also for wireless telephony, it is perhaps interest- 
ing to consider how a telephone actually works. It 
is not a difficult thing to understand. It consists 
of a little permanent magnet, similar to the horse- 
shoe magnet, but very much smaller, and with 
the two ends of the magnet parallel to each other. 
At the pole ends are two iron extensions on which 
are bobbins of wire. If the receiver is of what 
we call the watch pattern the construction is 
essentially the same, but with a difference in the 
shape of the magnet. Over the two poles is 


Fig. 5. Lines of force distributed around a coil wire 
through which a current ia passing. 


placed a thin disc of tin or iron and fixed by means 
of a screw cover which can be placed against the 
ear. Now we come to a very important experi- 
ment, which shows us that there is a definite 
relationship between an electric current in circuit 
and a magnetic field. If we place a card on a 
coil of insulated copper wire, and pass an electric 
current through the coil from the battery, whilst 
at the same time we sift some iron dust on to the 
card we will be able to see that the iron dust will 
arrange itself in a similar way to that which has 
already been shown in the case of iron magnets. 
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When the current is put through the coil, the dust 
begins to arrange itself until eventually it takes the 
form shown in Fig. 5. 

This experiment indicates that whenever we pass 
a current through a copper wire, or through any 
wire for that matter, there is associated with that 
electric current a magnetic field similar to the field 
we get from a steel magnet. To ilustrate this 
fact a little more definitely, if you take a larger 
coil of wire on a wooden bobbin, with a hole through 
the centre, and pass a current through it, there 
will be a magnetic field produced and from a 
previous experiment it was shown that the needle 
tends to move towards a piece of soft iron, or is 
repelled from one pole of another magnet. If 
you get the wrong pole near it, it goes away. Now 
if we place a piece of iron in the coil of wire, the 
iron becomes a magnet—a very strong one so long 
as a current is passing through the coil. The effect 
is indicated by the way the needle behaves. The 
iron is being 1 0 into the coil of wire through the 
current in the coil the magnetic field is trying 
to pull the iron in all the time —and this can be 
illustrated by the fact that you can lift the whole 
coil up by the iron and the coil only falls off when 
the current is switched off. (Demonstration. ) 


INTERRUPTED 
CURRENT. 


Fig. 6. An interrugted current passing in the outer 
coil is setting up a current in the inner coil and 
causing the lamp to glow. 


That same principle is adopted for pulling up 
a tram-car on the track. When the driver wishes 
to stop his tram very suddenly, or when it is travel- 
ling at a moderate speed, he has only got to make 
a powerful electro-magnet come down on the rails, 
and it drags the whole tram on the rails and prevents 
it from moving. If these magnets are strong 
enough, a tram travelling at thirty miles an hour 
could be pulled up in two car lengths, but with, 
perhaps, disastrous results to the passengers inside. 

Returning to the telephone receiver, we can now 
understand its action easily. 

Under the normal conditions the permanent 
magnet exerts a strong pull on the soft iron 
diaphragm (which must not quite touch the pole 
pieces). If now a current is passed through the 
little coils on the pole pieces, they will be either 
strengthened or weakened according to the direction 
of the current. In either case the normal “ pull ” 
on the diaphragm is changed, and a very minute 
movement takes place, which results in a “ clic 
being heard. 

The telephone operates, therefore, only when an 
intermittent or varying current flows, but it is an 
extraordinarily sensitive device, and one of the 
most perfect electrical devices we have. 

Now we can come to another little experiment, 
which is very important from the point of view 


APRIL 7, 1923 


of radio reception. If we take two coils of wire 
and place one coil inside another coil with a little 
lamp connected to its ends, that little lamp will 
light up if we keep on switching on and off the 
current in the first coil, though there is no actual 
connection between the two. The lamp flashes 
every time the circuit is broken. If iron is placed 
within the coils, we increase the effect very con- 
siderably. (See Fig. 6). 

To get electrical energy transferred from one 
circuit to another, one must always see that the 
current in the first circuit is started and stopped, 
and that circuit is generally called the primary 


circuit. 

To light the little lamp steadily, we put what is 
called an alternating current into the primary coil. 
Nearly all electric lighting work is done by means 
of an alternating current—a current which is being 
made to flow and then stopped, and then started 
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in the reverse direction and then stopped again—not 
flowing steadily like water through a pipe, but 
surging backwards and forwards. 

If iron is present, forming as it were a core to 
the coil of wire, the magnetic field is stronger than 
without the iron. All these experiments indicate 
very well that effects produced in the second coil 
are due simply to the close proximity of the two 
coils of wire. If we use an instrument which we 
call a galvanometer, for detecting the presence of 
acurrent in acircuit and place the galvanometer 
in series with the second coil of wire, and drop say 
a steel magnet through the first coil, that little 
needle will deflect, the direction of deflection 
depending upon which way round the galvanometer 
is connected, and the particular pole of the magnet 
which is inserted. 

(To be concluded.) 


8 AE at Reuil. 


La T.S.F. Moderne, our French contemporary, 
has erected a transmitting station at Reuil (Seine- 
et-Oise), which is some 10 kilometres south-west of 
Paris. The station is situated on an elevated 
plateau commanding the valley of the Siene midway 


At present this station has two sets of apparatus 
installed, one of 100 watts and the other of 1,000 
watts, both operating on 200 metres. Numerous 
tests are being made on each of these powers, 
and the experience thus gained will be at th» 
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between Mont Valéron and the village of Reuil. 
Each mast is 35 metres high and 50 metres apart. 
The masts are constructed entirely of wood, and are 
stayed and insulated, as can be seen in the illus- 
tration. 


disposal of the French amateurs. Broadcasting 
from this station 1s under consideration, but 
has not yet reached the stage where it can be 
undertaken. 

E. A.G. 
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Notes 


Irish Import Duties on Valves. 


Wireless valves are included among the articles 
on which the Irish Free State has just decided 
to impose an ad valorem duty of 334 per cent. if 
imported into Southern Ireland. The regulation 
comes into effect as from April Ist. 


Wireless in India. 


Wireless schemes for India were recently the 
subject of questions in the Legislative Assembly 
at Delhi. Sir Sydney Crookshank, Public Works 
Member, stated that the main wireless station of 
India, for which Agra appeared to be the most 
convenient centre, would probably be handed over 
for construction and working by private enterprise, 
the Government retaining a certain amount of 
control through the possible possession of shares 
or by reversion. 

Proposals for a broadcasting scheme were also 
reviewed. Sir Sydney Crookshank assured the 
Assembly that all possible publicity would be 
given to broadcasting schemes before the Govern- 
ment entered into any agreement or contract. 
The Government was anxious for the setting up 
of a Rupee Company with Indian directors. 


Change of Address. 


We are informed by Messrs. R. M. Radio, Ltd., 
that their offices have been moved temporarily 
to 21, Garrick Street, W.C.2. 


Marconi-Mullard Judgment in the Lords. 


On March 23rd, the Court of Appeal, consisting 
of the Master of the Rolls and Lords Justices 
Warrington and Younger, affirmed the judgment 
of Mr. Justice Lawrence, that the Mullard Radio 
Valve Co., Ltd. (defendants), had not infringed 
certain patents of Marconis Wireless Telegraph 
Co., Ltd. (plaintiffs). A cross appeal on the part 
of the defendants, attacking the validity of the 
plaintifis’ patents, failed. A further report of the 
proceedings will appear in our next issue. 


Broadcast Reception in Aberdeen. 


We have received some interesting details from 
Mr. James S. Duthie, 148, Forest Avenue, Aberdeen, 
Hon. Sec. of the Aberdeen Wireless Society, con- 
cerning the strength of the various broadcasting 
transmissions as heard in Aberdeen. Using 
three valves (one H.F.), Just on the point of 
oscillation, it is possible at times,” he says. to 
hear in Aberdeen all the broadcasting stations 
now in operation. Of these London is the best, 
the others in order of merit being Newcastle, 
Manchester, Birmingham, Cardiff and Glasgow.“ 


An Acknowledgment. 


We regret that we omitted to state that in our 
issue of January 13th, certain of the matter in- 
cluded in the article How to make use of the 
Scientific Time Signals,” by Mr. W. G. W. Mitchell, 
B.Sc., was taken from the article“ Wireless Time 
Signals ” in The Admiralty List of Wireless 
Signals.” The covering permission of the Controller 
of H.M. Stationery Office has been obtained. 


Wireless Control in U.S. Navy. 

The value of electrical transmission in naval 
operations was well demonstrated at U.S. Navy 
manoeuvres recently carried out at the Pacific 
entrance to the Panama Canal. The fire of the 
battleship Mississippi was turned on the battleship 
fowa, which, steaming at full speed without a 
crew, simulated an enemy vessel atternpting to 
escape. The Jowa was steered by wireless from 
Shawmut, several thousand yards away, and was 
in perfect control throughout the practice. 


Radio Research in Russia. 


In radio research, as in other respects, Russia 
was almost completely cut off from the outside 
world from 1918 to 1921. Unusual interest, there- 
fore, attaches to a report we have received dealing 
with the researches of the Russian radio engineers 
during this period, when they had to rely exclusively 
on their own creative genius. 

Wireless engineers in Russia are linked together 
in a private society known as the Institute of 
Russian Radio Engineers, founded in 1918. This 
Society then possessed 34 members, and this number 
has now increased to 200. The headquarters 
are in Moscow, and there are branches in Petrograd, 
Nijni-Novgorod. Kieff and Odessa. 

One of the objects of research has been the three- 
electrode valve. Numerous constructive improve- 
ments are claimed to have been evolved and 
subsequent knowledge has shown that these im- 
provements have followed very closely the principles 
of English and German developments. 

Wireless telephoni transmission has been 
improved, and speech has been very clearly heard 
in Christiania and Berlin. Several improvements 
have been introduced in modulators and micro- 
phones. 

An interesting musical instrument producing 
varying oscillations by means of cathode tubes 
has been invented by Engineer L. S. Terman, 
and concerts have been yiven with this device 
in Moscow and Petrograd. Progress has been made 
in the domain of high frequency machines. The 
Poulsen ray generator has been widely used for 
wireless telegraphy in Russia during the last 
four years, and a station of 100 kw., embodying 
the principle, was erected at Moscow (Shabolovka) 
in 1919, communication being effected with England, 
Italy and elsewhere. 

Attention has been given to receiving antenne. 
particularly the frame variety, which has been 
employed extensively for direction finding. In 
regard to transmission untenne, a theoretical 
improvement is claimed in the Alexanderson s, stem. 
The principle embodies the use of only one mast 
and it is hoped that practical tests will soon be 
possible. 

Improvements are also recorded in amplifiers, 
wavemeters and other measuring instruments, 
resistances, cathode tubes for wire transmission 
and wireless transmission of photographs. 

It is significant that, in spite of difficulties 
encountere curing the last four years, popular 
interest in R ssia has permitted the continuous 
publication of two periodicals specialising in radio. 
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The Radio Society of Great Britain, 


At the Ordinary General Meeting of the Society 
held on Wednesday, March 28th, the following 
candidates were elected: 


MEMBERS. 

William Henry Glazer, Guy C. Beddington, 
Christopher Childs, Rev. Philip Sidney Sidney, 
Dr. William Mailer, Capt. Maurice A. Ainslie, 
Edward Carlyle Allen, Arthur Fielder, Ernest 
Herbert Robinson, Thomas Henry Dyke, Cecil 
Alfred Roper, William A. Anderson, John Edward 
Llewellyn, Stanley Wm. Barter, George Fred 
Robinson, Arthur Ewart Stephens, Henry Claude 
Carter, Capt. Wm. Robert Hargroves, M.B.E., 
Brian Leonard Armstrong, C. H. P. Hutter, 
L. B. Bignamy, Alfred Denys Cowper. 


ASSOCIATE MEMBERS. 

George Taverner Heyes, J. E. Greville Parritt, 
A. Desmond Fitz-Gibbon. 

The following Societies were also accepted for 
affiliation :—Whitley and Monkseaton V. M. C. A. 
Wireless Society, The Dewsbury and District 
Wireless Society, Reading Radio Research Society, 
Heckmondwike and District Wireless Society, 
South Shields and District Radio Club, The Radio 
Society of Birkenhead, Chesterfield and District 
Radio Society, The Hornsey and District Wireless 
Society, The Stratford-on-Avon and District 
Radio Society, Windlesham and District Radio 
Society, Harpenden Radio Society, The Hinckley 
and District Radio Society, The St. Bride Radio 
and Experimental Society. 


Wireless Operators’ Hours. 


The Admiralty, says The Times, have directed 
Commanders-in-Chief in certain areas to report 
whether they consider that the hours of naval 
watch-keeping laid down in the Allied Wireless 
Telegraphy Instructions, 1919, should be altered in 
conformity with the change recently made in the 
Merchant Shipping (Wireless Telegraphy ) Statutory 
Rules, 1920. In order to give an unbroken period 
of rest to wireless operators the hours of watch- 
keeping by merchant ships carrying less than three 
operators have been altered in Zones B and 
“C” and are now as follows: 


Times of Watch. | Times of Watch. 


Zone (One operator.) | (Two operators. ) 
H. H. 
B From O to 2 
$s 4 to 10 
» 12 to 14 
„ Is to 18 
„ 20 to 24 
n From O to 6 
os 8 to 10 
„ 12 to 14 
16 to 22 


„ 22 to 14 i 

The above periods refer to Greenwich mean time. 

It will be seen that with only one operator no 

watch is kept in B zone from 18 hrs. (6 p.m.) 

to 4 next morning, and in C zone from 14 hrs. 

(2 p.m.) to zero (midnight), giving in each case 
ten hours off duty. 
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Forthcoming Events 
SATURDAY, APRIL 7th. 


Finchley and District Wireless Society. At 
Arcadia, Church End, Finchley. Grand Dance. 


MONDAY, APRIL 9th. 


Cambridge and District Radio Society. Lecture: 
Recent Experiments on the Elimination of 
Atmospherics.” By Mr. E. V. Appleton, M.A. 

Wireless Society of Hull and District. At 
7.30 p.m. At Signal Corps Headquarters, 
Park Street. Lecture: ‘‘ The Various Forms 
of Inter-Valve Coupling H.F.” By Mr. A. W. 
Spreckley. 

Newcastle and District Amateur Radio 

Association. Lecture: The Possibilities of 
Inter- Planetary Communication.“ By Mr. 
Sargent. (Members only). ; 


WEDNESDAY, APRIL 11th. 


The Institution of Electrical Engineers (Wire- 
less Section). At 6p.m. At Savoy Place, 
Victoria Embankment, W.C.2. Experimental 
Demonstration: Magnetic Drum High Speed 
Recorder and Key Transmitter.” By Dr. 

N. W. McLachlan. 
Manchester Wireless Society. At 7.30 p.m. 
In the Council Chamber, Houldsworth Hall. 


Lecture: Accumulators, their Construction 
and Management.” By Mr. W. R. Anderson, 
A. M. I. E. E. 


THURSDAY, APRIL 12th. 


Kensington Radio Society. At 8.30 p.m. At 
2, Penywern Road, Earl’s Court. Lecture 
by Mr. Blake, A.M.I.E.E. 


BROADCASTING. 


Regular evening programmes, details of which 
appear in fhe daily press, are now conducted from 
the following stations of the British Broadcasting 


Company :— 
se Dondon 2LO 369 metres. 
Birmingham SIT 420 8 
Manchester 2ZY 385 - 
Newcastle 5NO 400 a 
Cardiff SWA 353 52 
Glasgow 580 415 j 
DUTCH BROADCASTING. 
PCGG. The Hague, 1,050 metres, Sunday : 


3 to 5.40 pm., Concert. Monday and Thurs- 
day: 8.40 to 9.40 p.m., Concert. (Monday 
concerts are sometimes given on 1,300 metres, 
notice of this being given on the previous 
Sunday.) 
FRENCH BROADCASTING TIMES. 
Eiffel Tower. 2,600 metres. 11.15 a.m. weather 
reports (duration 10 mins.) 6.20 p.m., weather 
reports and concert (duration about 30 mins.) 
10.10 p.m., weather reports (duration 10 mins.). 
Radiola Concerts. 1,565 metres., 5.5 p.m. news ; 
5.15 p.m. concert till 6 p.m.; 8.45 p.m. news; 
9 p.m., concert till 10 p.m. 
L’Ecole Supérieure des Postes, Télégraphes 
et Téléphones de Paris. 450 metres. Tuesdays 
and Thursdays, 7.45 p.m. to 10 p.m. Saturdays, 
4.30 p.m. to 7.30 p.m. 


SYMBOLS ©: 


with which the symbols are associated. The sym 
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It is thought a number of new readers may find it difficult to appre- 
ciate the meaning of the various symbols which collectively form a 

diagram. Below are given the symbols ordinarily used, together with 
sufficient explanatory text that the reader should in future be in a position to properly interpret diagrams 
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bols and the text are extracted from the 1921 and following 


editions of The Year-Book of Wireless Telegraphy and Telephony, published by The Wireless Press, Ltd. 


O A.C. GENERATOR 


L 
AERIAL 
(ELEVATED) 


TERMINAL 


CELL 


VARIABLE 
CONDENSER 


TAPPED 
INDUCTANCE 


VARIABLE 
COUPLING 


VARIABLE 
RESISTANCE 


3-ELECTRODE 
VALVE R 
TYPE 


DOUBLE POLE 
THROW-OVER 
SWITCH 


CRYSTAL 
DETECTOR 


LOW FREQUENCY 


TRANSFORMER 


EARTH 


ELECTRICAL 
CONNECTION 


[c BATTERY 


CYLINDRICAL AIR 
COIL OR IN- 
DUCTANCE (FIXED 
VALUE) 


CONTINUOUSLY 
VARIABLE IN- 
DUCTANCE OR 
VARIOMETER 


VARIABLE 
COUPLING 


3-ELECTRODE 


VALVE AS USED IN 


RECEIVERS 


3-ELECTRODE 


VALVE “V24” 
TYPE 
TELEPHONES 


GRID CONDENSER 
AND GRID LEAK 


LOW FREQUENCY 
CHOKE 


VOLTMETER 


0 


AMMETER 


FRAME AERIAL 


| WIRES CROSSING 


—— FIX ED CONDENSER 


L PLUG-IN COIL 


FIXED COUPLING 
BETWEEN TWO 
INDUCTANCES 


FIXED 
RESISTANCE 


2-ELECTRODE 
VALVE USED 48 
POWER RECTIFIER 


SIMPLE SWITCH 


LOUD SPEAKER 


HIGH FREQUENOY 
TRANSFORMER 


D.C. GENERATOR 


MICROPHONE 
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Questions and Answers 


J. R. E.“ (Ely) asks (1) Whether accumulators 
may be charged from Daniel“ cells. 

(1) It 1s not economical to charge accumulators 
from Daniel type primary batteries. A very 
large primary battery would be required, which 
would be expensive, and would require a great 
deal of attention. In addition, no advantage would 
be gained by the use of an accumulator. We 
suggest you abandon the idea. 


“H.W.” (Harrogate) asks why signals fade 
away after the receiver has been working a short while. 

The reason why the signals fade after the receiver 
has been working for a short time is very probably 
due to the high tension or low tension battery. 
The voltage of the batteries should always be 
measured while connected with the receiver. The 
reading given by the cells when no load is being 
taken from them is no guide whatever. If the 
batteries are old or run down, the internal 
resistance is high, and the internal resistance does 
not affect the voltage until current is being taken 
from the cells. The variable condenser should be 
taken down and cleaned and the plates smoothed, 
and, when re-assembled, a megger should be applied 
to test the insulation. A condenser which is 
leaking has a very serious damping effect upon the 
signals, and every care should be taken to ensure 
that the condensers connected in a wireless receiver 
have perfect insulation. It would be as well, 
if possible, to connect the megegcr with the grid 
leak, and take its resistance. Care should, however, 
be taken that the grid leak is not burnt out through 
turning the handle of the megger too quickly. 
When purchasing components for a wireless receiver 
it is as well to deal with those firms who have an 
established reputation, because, as you remark in 
your letter, there is a large amount of useless 
wireless apparatus being sold. 


“WH.” (Manchester) submits a diagram of 
his receiver and asks for advice with regard to the 
prerention of the generation of oscillations. 

With a receiver wired according to the diagram 
submitted, unless care is taken, it will be found 
that oscillations will be generated when the anode 
circuit is tuned to the wavelength of the closed 
circuit. To prevent the oscillations being generated 
the secondary circuit should be connected to + L.T. 
instead of —L.T. The grid leak connection also 
should be made between the grid and LI. 
As suggested in your letter, with this arrangement 
signals are slightly reduced in strength, but one 
has the advantage that the operation of the receiver 
is steadier and altogether more satisfactory. The 
ideal arrangement is to provide a potentiometer, 
the potentiometer being connected across the 
filament battery. The sliding contact has con- 
nected with it the closed circuit and the grid leads. 
In this way the potential of the grids is easily 
varied for best results, and we think it would be 
worth your while to make this addition to your 
receiver. It is sometimes very satisfactory to 
couple the reaction coil with the tuned anode 
winding, and we suggest you try this arrangement. 


“ K.F.” (Norway) asks the inductance value of 
coils he has constructed. 
The inductance values of the coils constructed 
are as follows :— 
1.500 turn coil 130,000 microhenries. 
1.250 „ » . 90, 000 5 
200 „ E 2,000 ‘3 
The distributed capacity of the coils constructed 
is probably sufficiently low for them to operate 
satisfactorily. Winding the coils with double 
cotton covered wire only slightly reduces the 
capacity, and it would be necessary to impregnate 
the coil with an insulating material to prevent 
moisture being absorbed by the cotton covering of 
the wire. The coils are suitable for use in the 
Armstrong super-regenerative receiver. We do 
not recommend “Q” type valves for use in the 
super-regenerative receiver. We suggest the use 
of R' type valves throughout. 


“R.R.” (Carnforth) submits a diagram of his 
receiver and asks for advice. 

We have examined the diagram submitted and 
the wiring is correct. To receive the broadcast 
transmissions we suggest you keep the aerial tuning 
condenser is series with the A.T.I., and use a much 
smaller secondary circuit tuning condenser. A 
suitable condenser would have a maximum value 
of about 0-0004 mfds. Small coils should, of course, 
be employed. We think the whole trouble is that 
you are unable to reduce the wavelength to that 
of the broadcasting stations. If you do not care 
to change the variable condenser in the secondary 
circuit we suggest you connect a small fixed con- 
denser having a value of 0-0005 mfds. in series 
with the tuning condenser, as shown in the diagram. 


A. E. W.“ (Liverpool) refers to the three-valve 
receiver described in the article “ Experimental Station 
Design,” in the issue of October 28th, and asks the 
reason for the 0:0003 mfd. fixed condenser and switch 
which is provided in the aerial circuit. 

When receiving signals which have a wavelength 
such that the aerial tuning condenser is working 
near its maximum value, this condenser should be 
short-circuited. When receiving shorter wave- 
length signals it is found that the adjustment of 
the aerial tuning condenser is very critical. If the 
switch connected across the 0:0003 mfd. fixed 
condenser is open so that the condenser is in circuit 
the effect is to reduce the total capacity of the 
circuit so that the maximum value of the fixed 
and variable condensers in series is a little less than 
0-0003 mid. Changing the setting of the variable 
condenser from zero to its maximum value will 
therefore change the capacity of the circuit from 
a small value up to a little less than 0-0003 mid. 
The result is that the condenser setting does not 
need such delicate adjustment. 


D. J. W. (Huddersfield) asks (1) What kind 
of wire to use for the winding of a 2.000 ohm telephone 
earpiece. (2) What distance should separate the 
diaphragm and the pole pieces. 

(1) We suggest you fill the magnet bobbins with 
No. 47 D.S.C. wire. We cannot say the number of 


@ 


30 


turns which will be required to fill the bobbin, 
because you have not given us its dimensions, 
(2) It is not possible to say the precise distance 
between the diaphragm and the pole pieces. The 
space should be as small as possible consistent with 
the distance being so great that when the receiver 
is operating the diaphragm will not strike the pole 
pieces. 

L. S. (Derby) asks for a diagram of a three- 
valve receiver which would enable him to hear the 
transmissions of distant broadcasting stations. 

We would refer you to Fig. 2, page 677, of 
February 17th issue. Suitable values for the 
components used in a receiver of this description 
are given in most of the issues of this journal, in 
the Questions and Answers section. 

A. D. S. (N. 19) submits a sketch of his aerial, 
and asks (1) Is the usefulness of his aerial reduced 
owing to the bend. (2) Would any advantage be 
obtained through raising the lower end of the aerial 
an extra 4“. 

(1) Serious losses will occur at the point of the 
bend in the aerial, because of the proximity of the 
aerial at this point with the building. We suggest 
you try results without the 28’ of wire which is 
connected above the roof. (2) The lower end of 
the aerial should be raised as high as possible. 
If it could be raised to a height of 30’ it would be 
better. 

% D. F. T. (Cambridge) submits a diagram of 
his receiver, and asks (1) For criticism of the circuit. 
(2) Is it advisable to earth the cores of low frequency 
transformers. (3) Which is the correct way to 
connect up a low frequency transformer. (4) What 
capacity condenser should be connected across the 
high frequency intervalve transformers. 

(1) and (4) The proposed arrangement is suitable, 
although you may find it better to connect the 
aerial tuning condenser in series with the A. T. I. 
The values of the condensers are as follows :— 

Aerial tuning condenser, maximum of 0-001 mfd. 

Closed circuit condenser, maximum of 0-0005 „ 

Reaction condenser, maximum of 0:0002 _ „ 
High frequency intervalve transformers of the 
type described probably work best without the 
addition of tuning condensers. If tuning con- 
densers are used, they should have a maximum value 
of 0-0002 mfds. The grid condenser has a value 
of 0-0003 mfds., and the grid leak 2 megohms. 
A 0-001 mfd. fixed condenser should be connected 
across the telephone transformer, and the primary 
winding of the transformer connected in the anode 
circuit of the detector valve. The condenser 
connected across the high tension battery should 
have as large a value as possible—2 mfds. would 
be suitable. You would probably find it of great 
value to connect a potentiometer across the L.T. 
battery and connect the end of the high frequency 
transformer secondary windings with the sliding 
contact. (2) It is not always necessary to earth 
the cores of intervalve transformers. The cores 
may, however, be connected with earth if desired, as 
it may help to prevent the generation of audible 
frequency in the low frequency portion of the 
circuit. (3) The method of connecting up inter- 
valve transformers varies according to the manu- 
facture. If the primary and secondary windings 
are wound in the same direction and the primary 
is wound on first, O.P. should go to plate and 


I. S. to grid. 
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‘* J.R.H.’’ (Durham) asks (1) Why his variable 
high frequency transformer will not function when the 
switch is connected to stud 1. (2) Which is the best 
type of radio-frequency amplification. 

(1) We suggest you test out the transformer. 
The winding may be disconnected, or the first 
portion of the winding may have short circuits. 
It may be the capacity of the wiring of your receiver 
is such that the lowest wavelength to which the 
transformer tunes is higher than the wavelength 
signals which you want to receive. (2) We consider 
the best method of high frequency amplification is 
that known as the reactance capacity method. In 
this method, tuned anode coils with grid condensers 
and leaks are used. 


„C. V. B. (Croydon) asks (1) Whether the 
proposed method of generating high tension current 
for a transmitter is useful. (2) What would be 
suitable dimensions. (3) For a diagram of a single 
valve telephony transmitting circuit. 

(1) and (2) We do not think the proposed 
method of obtaining a high tension supply will be 
suitable. It would be very difficult to smooth out 
the pulsating direct current produced after recti- 
fication, and the note produced would be of audible 
frequency, and telephony would not be possible. 
We suggest you use an interrupter drum driven 
by a small motor for providing the pulsating 
primary current of the transformer. The secondary 
circuit of the transformer would be completed as 
shown in the diagram submitted. Suitable inter- 
rupters may be purchased from firms who deal in 
Government Disposal Board apparatus. (3) A 
diagram of a telephony transmitter is given in 
Fig. 3, p. 815, March 17th issue. The grid control 
method of modulation is employed. We do not 
think you will be successful in conducting 
transmissions with a wavelength so low as 30 
metres unless you have access to very special 
apparatus, including special valves. 


„% F. H. F.“ (N.2) asks (1) For particulars of a 
tuner to enable him to tune in 180 metre wavelength 
signals. (2) How may an extra negative potential 
be given to the grid of valves connected in the L.F. 
portion of the receiver. 

(1) The primary winding of the tuner may be 
3” in diameter and 3” long, wound with No. 18 
D.C.C. wire. Six tappings should be taken. The 
secondary may be 2” in diameter and 3” long, 
wound with No. 24 D.C.C., and three tappings 
should be taken. The aerial tuning condenser 
should be connected in series with the aerial winding. 
(2) To provide a negative potential for the grid of 
valves connected in the L.F. portion of a receiver, 
one or two cells should be connected as shown in 
a number of diagrams which have appeared recently. 


„T. A. T.“ (Acton, W.) asks (1) For critictesm 
of the diagram submitted. (2) Whether switches 
could be arranged so that a crystal could be connected 
in place of the rectifying valve. 

(1) The diagram submitted is not quite correct. 
A suitable diagram is given in Fig. 1. The lay-out 
of the receiver is quite suitable. It is well to 
provide Vernier condensers to assist in making fine 
adjustments. The method of connecting switches 
so that a crystal detector may be used in place of 
the valve detector is given in Fig. 2, page 814. 
in the issue of March 17th. We do not think 
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the addition of a second wire to your aerial will be 
of much benefit. 


J. S.“ (Scotland) asks what would be the 
dimensions of suitable coils for use in a three · coil 
tuner. Ii ts desired to receive broadcast transmissions. 

For the aerial circuit we suggest you use 50 turns 
wound upon the former 2” in diameter. The closed 
circuit coil could have 30 turns wound upon the 
same diameter former, and the reaction coil 25 
turns. If a coil is required for use in the anode 
circuit of the high frequency valve, one having 
70 turns would be suitable. 


G. O. P.“ (Bristol) asks why he cannot receive 
short wavelength signals. A diagram of his receiver 
is submitted. | 

The reason why you cannot receive short wave 
signals is because the aerial tuni condenser 


is in parallel with the A.T.I., and the A.T.I. has 


Fig. 1. 


% T. A. T. (Acton, W.) 
detector and 2 L. F. The high-frequency amplification may be obtained with either the tuned · anode or 
resistance methods. Reaction may be obtained by coupling a reaction coil with one of the anode coils, or 


with the closed circutt coil of the tuner. 
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of a two-valve receiver one H.F. crystal detector 
and one L.F. valve—be given. (3) What would be 
suitable values for the condensers. (4) What is the 
correct H.T. voltage to employ. 

(1) With reference to the diagram referred to, 
the purpose of the 2 megohm grid leak is to give 
the grid of the second valve a suitable potential. 
The combination of grid condenser and leak shown 
is not for the p of rectification, although there 
is no doubt that slight rectification does take place. 
(2) A suitable di is given in Fig. 2, page 614, 
February 3rd issue. (3) The aerial tuning con- 
denser should have a maximum value of 0-001 
mfds., and the anode tuning condenser, 0:0002 
mfds. It is generally n to connect a by-pass 
condenser of 0-001 mfds. across the L.F. trans- 
former, and another across the telephone trans- 
former. The anode coil should have 150 turns 
wound upon a former having the dimensions of 
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The diagram gives the connections of a 6-valve receiver—3 H.F., 


A receiver built according to this diagram will give satisfactory 


reception of all wavelengths. 


too many turns of wire. We suggest you join the 
aerial tuning condenser in series, and construct 
a coil 3” in diameter and 3” long, wound full of 
No. 20 D. C. C. with six tappings, for the A. T. I. 


D. T. W.“ (W. 7) refers to Fig. 5, page 645, 
February 10th issue, and asks what would be suitable 
dimensions for the aerial and closed circuit coils. 

For the aerial coil we suggest you use a winding 
3” in diameter and 3” long, wound with No. 20 
D.C.C. with .six tappings. The secondary circuit 
should be 2” in diameter and 3” long, wound with 
No. 26 D.C.C. Three tappings should be taken. 


‘+s CONCERT °’ (N. T.) aska whether we have 
any particulars of the station which he heard trans- 
miting during an evening recently. The transmis- 
sions were in French. 

These concerts are transmitted by the Radiola 
Company of Paris, we believe. 


A. J. T.“ (Formby) asks (1) With reference 
to the reply given o E. J. P. (Kent) in the issue 
of February 10th, the second high frequency valve ts 
given a 2 megohm grid lak. Why is a crystal 
detector necessary for rectification. (2) If a crystal 
detector is a real advantage, the connections 


the closed circuit coil. A number of 

have been given recently in which a crystal detector 
is used for rectification. (4) We suggest you use 
a tapped anode battery variable up to 90 volts. 

FT. G. N.“ (Kent) submits particulars of his 
primary coil and (1) Aske for the dimensions of a 
suitable secondary coil. (2) How should a condenser 
be connected across the high tension when a 
number of tappings are taken. (3) Is the suggested 
method of connecting a grid condenser and leak when 
a high frequency transformer is used satisfactory. 
(4) What ts the wavelength range of the cotls referred 
to in (1). 

(1) We suggest you wind a coil 41“ in diameter 
and 8” long full of No. 30 D. C. C. wire. Eight 
tappings should be taken, and the winding should 
be tuned with a 0-0005 variable condenser. 
(2) The condonser which shunts the high tension 
battery should be as large as possible (2 mfds. 
would be a suitable value), and it should be con- 
nected between the plus and minus terminals 
irrespective of the position of the plugs. (3) The 
method of connecting the grid condenser and leak 
is quite a common one, and is quite satisfactory. 
(4) The approximate wavelength range of the 
coils mentioned in (1) is 300 to 8,000 metree. 
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„A. J. E.“ (S.W.1) submits a diagram of his 
receiver, and asks (1) Whether the connections are 
correct. (2) Whether the interference which he 
experiences ts because he is living so close to the 
broadcasting station. 

(1) The diagram submitted is quite correct, 
and good results should be obtained. (2) As you 
live so close to the London broadcasting station, 
we suggest you use a frame aerial, and add another 
high frequency connected valve. This will enable 
you to hear with success the broadcast transmissions 
of other broadcasting stations. It is a very difficult 
matter to tune out the local broadcast transmissions 
when an ordinary outdoor aerial and carth system 
are employed. 


„D. O. E. (Glam.) asks (1) Whether the 
circuit Fig. 7, page 464, February 10th issue, is 
permitted by the Post Office. If not, what alteration 
would have to be made. (2) How are different 
negative potentials applied to the grid circuits of 
high frequency, rectifier, and low frequency connected 
valves. (3) How ts the value of a variable condenser 
which is set at its minimum value obtained. 

(1) In the diagram referred to the reaction coil 
is shown coupled with the closed circuit coil. If 
you wieh to receive the broadcast transmissions, 
we suggest you couple the reaction coil with the 
first tuned anode coil. The Post Office would then 
approve of this circuit. (2) A number of circuits 
have been given recently in which separate anode 
voltages may be applied to valves which are 
functioning in different portions of the receiver, 
and in which the grid potentials are adjustable 
for best operation. In particular we would refer 
you to the article entitled “ Refinements in a 
Four-Valve Receiver,” which appeared in the issue 
of February 4th. It will be seen here that poten- 
tiometers are used to control the grid potential of 
the high frequency and detector valves, and cells 
are connected in the grid circuits of the low 
frequency valves. The anode circuits have indi- 
vidual taps to the H.T. battery. (3) It is not 
possible to calculate the value of the variable 
condenser when set at its minimum value. The 
value is measured either with the aid of a capacity 
bridge or with the aid of a wavemeter and standard 
coil. 

J. J. R.“ (Gibraltar) asks (1) For the con- 
nections of a three-valve receiver suitable for the 
reception of telephony. (2) Which coils would be 
most suitable for use with the receiver. (3) How 
many amplifying valves would ü be necessary to use 
to euccessfully receive the London transmissions from 
Newcastle. (4) Are R type valves suitable for 
use in a circuit of this description. 

(1) We would refer you to Fig. 4, page 678, 
February 17th issue. It will be noticed a three-coil 
holder is used, and the high frequency valve has 
in its anode circuit the primary winding of a high 
frequency transformer. Suitable values are given. 
The heterodyne wavemeter cannot very well be 
used with the receiver for the reception of telephony, 
(2) The type of coil referred to is quite suitable for 
use in the three-coil holder. (3) The diagram 
referred to in (1) shows the connections of a receiver 
which should enable you to hear the London 
broadcast transmissions when installed in Newcastle. 
(4) “R” type valves are quite suitable for use in 
a receiver of this description. 
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J. A. S. (Stonehaven) asks (1) Could we 
give the dimensions of four coils which would be useful’ 
for the reception of transmissions, using a wavelength 
between 200 and 900 metres. (2) With reference to- 
the diagram submitted, is it possible to receive C.W. 
and spark signals. 

(1) We suggest you make one coil with 35 turns 
of No. 20 D.C.C., the second with 50 turns, the 
third with 75, and the largest coil with 100 turns. 
(2) The diagram submitted is quite suitable for 
your purpose, and with a receiver wired up accord- 
ing to it, C.W. and spark signals should be received. 

J. H. G.“ (S.E.19) submits a diagram of his 
receiver and asks (1) Whether we can offer any 
suggestions for improvements. (2) Ie it an advantage 
to have a condenser connected across the high tension 
battery. : 

(1) The diagram is correct. We would refer 
you to the article entitled “An Experimental 
Single Valve Receiver,” page 856, February 17th 
issue. (2) A condenser should be connected across 
the high tension battery. One having a value of 
about 2 mfds. would be suitable. 

G. C.“ (Birmingham) asks (1) Whether 
honeycomb type coils may be used as anode coils 
(2) What would be suitable number of turns which, 
an conjunction with a 0-00025 mfd. variable condenser, 
would tune from 200 to 3,500 metres. 

(1) Honeycomb type coils are very suitable for 
use as anode coils. If a two-coil holder is available 
the anode coil may be coupled with the reaction 
coil to obtain reaction effects, or two coils may be 
plugged into the coil holder to form the primary 
and secondary windings of a high frequency trans- 
former. (2) We suggest you wind coils having 
the following numbers of turns: 50, 75, 100, 150, 
200, 250, 300, 350, and 400. 


NOTE. This section of the magazine is placed at 
the disposal of all readers who wish to receive advice 
and information on matters pertaining to both the 
technical and non-technical sides of wireless work. 
Readers should comply with the following rules :— 
(1) Each question should be numbered and written 
on a separate sheet on one side of the paper, and 
addressed Questions and Answers,’ Editor, The 
Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent number 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the Questions and Answers ” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which ts for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
petents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of ls., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the maxi- 
mum which may be sent in at one time. 
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Developments in Commercial Radiotele- 
phony. 

The recently announced appointment by 
the Postmaster-General of a Special Committee 
to consider, in the light of recent progress, 
the possibility from a technical point of view, 
of the establishment of commercial service 
of transatlantic telephony marks a very great 
step forward in wireless development. 

It is stated that this action has been taken 
as a direct result of the successful demonstra- 
tion conducted by the Western Electric 
Company in conjunction with the American 
Telephone and Telegraph Company and 


the Radio Corporation of America some two 
months ago. Personally we feel that to some 
extent at any rate the great success of the 
Amateur Transatlantic Tests, both those held 
recently and the Tests of a year ago, has also 
contributed to focus public interest on this 
subject and has emphasised the possibilities 
that lie ahead. 

The amateur would not, of course, suggest 
that the commercial engineer has much to 
learn from amateur experimental work, but 
at the same time the amateur is perhaps in 
that happy situation where, for the very reason 


that he is an amateur and not a professional, 


he can pursue his enterprises without requiring 
to take any precautions against the possibility 
of even temporary failure, whereas the pro- 
fessional, from motives of business policy, 
hesitates to undertake a public demonstration 
unless success is fairly well assured. 


The Neon Tube. 

In this issue we publish a further article 
on the subject of the Neon Tube and a des- 
cription is given of its application to relays 
and recording. It is surprising that very little 
has hitherto been published in this country on 
the subject for it is one which is full of possi- 
bilities for the experimenter and has many 
novel applications to wireless circuits. The 
record of patents granted indicates, perhaps 
better than any other means, the importance 
attaching to this new field for investigation 
which promises to be almost as fruitful of 
new circuits as the valve itself. 

It is hoped trat tre publication of these 
articles may encourage experimental work in 
this connection, and that the results may 
appear in the pages of this journal for the 
benefit of others. sof 


36 THE WIRELESS WORLD AND RADIO REVIEW 


Aram 14, 1923 


The Neon Tube-II. 


APPLICATION TO RELAYS AND RECORDERS. 
By S. O. ‘PEARSON, B.Sc. 
Concluded from page 5 of the previous issue.) 


E now come to consider the applica- 

W ton of the neon lamp to the 

automatic recording of wireless sig- 
nals, a subject which has always been particu- 
larly interesting to radio experimenters, and 
from time to time articles on this subject 
have been published in this Journal. Quite 
a number of circuits have been devised for 
recording, some of them complicated and 
others simple, and there is little doubt that the 
simpler arrangements have proved to be the 
most reliable in practice. In every instance 
thermionic valves are used, since weak signals 
must be amplified up before they can be 
made to operate relays, etc. 

The principles involved in the most usual 
arrangements may be briefly stated as follows : 
The incoming signal received by the aerial 
is usually amplified at high frequency by one 
or more valves, then detected or rectified so as 
to give an audible note. If the signals are 
C.W., either a self or separate heterodyne is 
employed to produce a beat note. This 
audible note, which is divided up to represent 
the dots and dashes of the Morse code, is now 
amplified further by means of a note magnifier, 
and is then rectified a second time to produce 
unidirectional pulses of current corresponding 
to the dots and dashes of the Morse code. 
These current pulsations are made to operate 
the recording instrument through the medium 
of some sort of a relay, and it is the satisfactory 
operation of this primary relay that has been 
difficult to attain, especially for high speed 
work. It is in this connection that a neon 
lamp can be used to great advantage, making 
an exceptionally reliable and sensitive recorder. 
Limitations of Old Type Recorders. 

In order to see clearly why the neon lamp 
has these desirable qualities it will be necessary 
to consider briefly the limitations of the 
ordinary recording arrangement where the 
relay is connected in the plate circuit of the 
last valve, which acts as the second rectifier. 
As in the first or high frequency detector, 
this last valve may be made to rectify by either 
of the well-known methods, viz., by operating 
at one of the bends in the characteristic curve 
or by the leaky grid-condenser method. The 


former has the advantage that, if operated 
at the lower bend, the normal value of the cur- 
rent through the relay is small and the per- 
centage change of current for a given signal 
strength is comparatively large, but this 
necessitates the application of considerable 
negative potential to the grid and the adjust- 
ment is somewhat critical. When the grid 
condenser method is employed the system 
has the advantage that rectification takes place 
on the grid side of the valve which may be 
operated on the straight portion of its charac- 
teristic curve and hence critical adjustment 
of the grid voltage is not necessary. In this 
case, however, the normal value of the plate 
current is large and the relay must be carefully 
“ biased ” to compensate for it. 

But no matter which of these two systems 
of rectification is employed, there is a serious 
difficulty which is encountered in practically 
all relay circuits, namely time-lag in the relay 
itself. A relay such as used for recording 
purposes is a current operated device, the 
varying current producing a varying magnetic 
field which acts on a movable iron armature, 
and is therefore highly inductive. Now it is 
well known that a current cannot be suddenly 
started or changed in an inductive circuit ; 
if an E. M. F. is suddenly applied to the ends 
of an inductive coil the current builds up 
gradually, obeying the same law as indicated by 
the voltage curve of Fig. 3. The final value 
which is reached by the current is quite 
independent of the inductance, being given 
by V/R, where V is the applied voltage and 
R the total resistance of the circuit. However, 
an interval elapses before the final steady 
value is reached and the length of this interval 
is governed by the inductance L and the 
resistance R, being proportional to L and in- 
versely proportional to R. The current reaches 
0°632* of its final steady value in L/R seconds, 
and the same time lag occurs when stopping 
a current or when changing the value of a 
current in an inductive circuit. The quantity 
L/R is called the time constant of the circuit, 


*0°632 = (1 — L/e), where e = base of natural 
logarithms. 
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and it is this time constant which usually 
puts a limit to the speed at which a relay will 
work. . 

For high speed working then, the ratio 
L/R should be as small as possible, but un- 
fortunately the inductance cannot be reduced 
in the winding of the relay coils without 
at the same time decreasing the sensitivity of 
the relay. But if a relay is found to have too 
large a time constant and is sluggish at a given 
speed of working, a fairly high resistance 
can be connected in series, and this is very 
often done in practice. In Fig. 6(a) and 6(b) 
are given the two most usual methods of 
connecting the relay, without and with extra 
series resistance respectively, the last valve 
only being shown. 


Usual methods of connecting a Relay. 


The addition of fesistance in series, however, 
while reducing the time constant and stabilis- 
ing the system, has a serious effect on the action 
of the valve, namely, there is a considerable 
voltage drop across the total resistance and 
as the anode current increases the voltage 
on the plate of the valve falls proportionately. 
The result is that the characteristic curve 
of the valve is greatly reduced in steepness 
and usually an extra stage of amplification 


N ATE CURRENT 


O GRID VOLTS 


Fig. 7. The effect of series resistances on the 


characteristic curve. 


is necessary. If the grid voltage-plate current 
curves were obtained for each of the arrange- 
ments of Fig. 6 they tvould be similar to those 
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shown in Fig. 7. It is assumed that the resis- 
tance of the relay itself is small compared 
to the internal resistance of the valve. Curves: 
A and B show the plate current for various 
grid voltages without and with added resistance 
respectively in the anode circuit, the H.T. 
supply voltage being the same in each case. 
The chief point to note is that the steepness 
of the curve is greatly diminished by the 
Insertion of a resistance which is at all com- 
parable with the internal resistance of the 
valve, and thus the rectifying properties are 
seriously reduced. The two curves meet at 
the lower bend, but the upper bend of curve B 
is moved to the right and is considerably 
rounded off or flattened out, this being due 
to the fact that the plate potential at these 
higher values of current is so low that the 
valve does not function properly. This is 
overcome by increasing the voltage of the 
H.T. supply, giving another curve such as C 
further to the left, but this also has a diminished 
slope as compared with A, resulting in a 
decreased percentage variation of current in 
the relay for a given signal strength. From 
the foregoing considerations it will be seen that 
although the addition of resistance in series 
reduces the time constant of the circuit, 
It at the same time reduces the sensitiveness 
of the valve. 


The Anson Relay. 

_Suppose now we inserted in the anode 
circuit a resistance which varied with the 
plate current in such a manner that the potential 
difference across it was almost constant for 
all values of the plate current. The plate 
potential would then remain practically con- 
stant for all values of anode current and there- 
fore the steepness of the characteristic curve 
would remain about the same as if no resistance 
were present. It will be shown that the neon 
lamp constitutes a resistance which possesses 
this desirable property, and in addition its 
average value over the working range is quite 
comparable with the internal impedance of 
the valve. Thus when a neon lamp is con- 
nected in the anode circuit in series with the 
relay, the time constant of the system is greatly 
reduced and the stability improved without 
in any way reducing the sensitivity of the 
valve; in fact the sensitivity is increased, for 
reasons given below. Such an arrangement 
is called “The Anson Relay,” after the 
inventor, and an instrument embodying these 
principles is manufactured by Messrs. H. 
Tinsley & Co. The diagram of connections 
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is given in Fig. 8. The best results are ob- 
tained by using the type of valve which normally 
operates with fairly low plate potentials, 
such as the Mullard “Ora” or Marconi Neat: 


Fig. 8. Diagram of connections for the Anson Relay. 


The characteristic curve of the neon lamp 
(Fig. 2) shows that the resistance varies very 
rapidly with change of current. The effective 


resistance for any given value of the current 


is equal to the ratio of volts to amps at that 
particular point on the characteristic curve, 
and the resistances have been worked for 
various currents through the same lamp 
considered previously and plotted as a curve 
in Fig. 9. It will be noted how rapidly the 
resistance falls with increase of current, 
especially for the lower values of the current. 
This resistance could be considered as a 
combination of two components, namely, 


RESISTANCE (OHMS) 
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Fig. 9. Variation of resistance of Neon Lampe 
with current. 


a constant positive resistance and a negative 
resistance which increases with the current. 
For high values of current the negative com- 
ponent becomes so large that the discharge 
through the lamp takes the form of an arc 
between the electrodes ; but, when in the valve 
circuit, the neon lamp operates on the lower 
portion of its characteristic curve, and the 
effective value of the resistance is very high, 


the average value over the working range 
being more than 30,000 ohms. 
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The grid voltage-plate current curve for 
a Mullard “ Ora valve was obtained with a 
neon lamp connected in the plate circuit 
(curve A, Fig. 10). Curve B is the charac- 
teristic of the valve alone without the lamp in 
circuit, but with the same H.T. and L.T. 
voltages. It will be seen that the slope of the 
two curves is practically the same, despite 
the fact that the lamp has a high resistance 
over the whole range of currents concerned, 
the reason being that the lamp resistance 
varies in such a manner that the potential 
difference across the electrodes varies by about 
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Fig. 10. Effect of Neon Lamps on characteristic 
curve. 


10 volts only over this range of currents. With 
the neon lamp in circuit the curve is moved 
considerably to the right, this being a distinct 
advantage when fairly high voltages are 


Te Anson Relay as manufactured by Messrs. H. 
Tinsley & Oo, 
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employed in the anode circuit, since a high 
negative potential need not be applied to the grid. 

In order to pass sufficient current to make 
the lamp glow, the valve should be operated 
at or near the upper bend of its characteristic 
curve as found with the lamp in circuit. 
Efficient anode rectification could be effected 
by operating right on the upper bend of the 
curve without the. use of a grid condenser, 
but this requires critical adjustment of the grid 
potential and filament current since the position 
of the upper bend varies with filament tempera- 
ture, being the saturation point. By employing 
the leaky grid-condenser method of rectifica- 
tion the valve can be operated just below 
the upper bend in the characteristic curve, 
and when a suitable H.T. voltage is used the 
normal grid potential can be fixed at zero, 
and critical adjustment of the filament tempera- 
ture is not necessary. However, it is advisable 
to work fairly near the upper bend, in which 
case we get both anode and grid rectification 
simultaneously. Grid rectification under the 
ordinary conditions has the disadvantage 
that the grid condenser does not acquire its 
full negative charge until several cycles of the 
oscillation have passed ; in other words a time 
lag is introduced here. 

It should be observed that, of the two 
curves shown in Fig. 10, the curve A has 
much sharper bends than B, and therefore by 
including a neon lamp in the circuit, the 
rectifying properties of the valye are improved. 
The valve could be made to rectify on the 
lower bend of the curve but in this case the 
system is not quite so stable and a grid battery 
and potentiometer are necessary. At these 
lower values of the current the effective plate- 
to-filament resistance of the valve is so high 
that in all probability the neon lamp operates 
under the intermittent conditions described 
in the first part of this article. The sensitivity 
is very great at this lower bend however, since 
the normal value of the plate current is ex- 
tremely small and is particularly suitable for 
certain types of relays. 

In the diagram of Fig. 8 the relay is an 


ordinary Post Office B type, wound to a 


moderately high resistance, and the transformer 
shown is the usual low frequency intervalve 
type with a step-up ratio of about 5 to I. 
For satisfactory operation the H.T. supply 
should be at least 240 volts, the grid condenser 
should have a capacity of about 0.01 mfd., 
and the grid leak should be roughly 2 megohms. 
Using this arrangement signal speeds up to 


THE WIRELESS WORLD AND RADIO REVIEW 37 


200 words per minute have been successfully 
recorded. 

The following method of removing the series 
resistance from the cap of the commercial type 
of neon lamp should be helpful to experi- 
menters. By means of a small pair of pliers 
pull out one of the brass pins at the side of the 
cap; insert in the hole so formed a suitable 
spike and prise the metal of the cap outwards 
sufficiently to enable it to be gripped by the 
pliers. Now, by means of the pliers, tear away 
the brass part of the cap by rolling the pliers 
in much the same way as a tin is opened with 
akey. When all of the brass has been removed 
in this way, the base of the cap will remain 
suspended by the lead-in wires which should 
be nipped off quite close to the base. Do 
not remove the old cement from the glass. 
After pulling out the resistance bobbin detach 
it from the lead to which it is joined. Before 
fitting a new cap it is necessary to lengthen 
the lead-in wires by soldering to each a piece 
of 26 gauge copper wire about three inches 
long. The new cap may be taken from an 
old burnt-out Osram lamp. Clean out the 
old cement and unsolder the old wires, seeing 
that two clear holes are left through the solder 
so that the lead-in wires of the neon lamp 
can be threaded through. The cap will 
usually be found to fit tightly over the old 
cement on the neon lamp and when in place, 
bend over the wires projecting through the 
base and solder in. The lamp may now be 
used in an ordinary socket and the series 
resistance connected externally. 


Novel Variable Resistance. 


in this variable 


is arranged 
resistance by causing the drum on which the 
resistance wire is wound to ride forward on a thread 
as it is rotated. 


Fine control 


Cc 
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Receiving Telephony without Reaction. 


By P. G. A. H. Voldr, B.Sc. 
Member of the Wireless and Experimental Association. 


LTHOUGH no reactionless circuit 

can have the range of a reactive 

circuit, the circuits here described 
will be found much better than the standard 
reactionless valve detector. 

It is well known that the reactionless valve 
detector is very little better than the crystal 
detector except at short range. If it is desired 
to get the best results (without reaction) with 
only one valve, it is obvious that it will be neces- 
sary to use the valve as an amplifier and the 
crystal for detection. 

Those amateurs who scrapped the crystal 
detector long ago owing to unreliability will 
no doubt still fight shy of crystal detectors, 
but I can assure them, that by the use of two 
crystal detectors, with a switch to change over 
from one to the other, half the unreliability 
disappears. The reason is simply that when 
the crystal is suspected of inefficiency it is 
compared with the other, and nine times 
out of ten will be found perfectly sensitive. 


— 
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Fig. 1. 


The other half of the unreliability dis- 
appears when a stable detector such as that 
illustrated on page 252 of The Wireless World 
and Radio Review of May 27th, 1922, is used. 
If the moving part is made very light and 
rigid, such a detector will keep its point 
for days even on a portable set which is carried 
from place to place. 

When a valve is used as amplifier in con- 
junction with a crystal detector the usual 


question will be, “ Shall I use the valve as 
H.F. or L.F. amplifier?” My answer is, 


1 


a| 


Fig. 2. 


use the one valve simultaneously for both 
purposes, that is, use the valve as a dual 
amplifier. 

Fig. 1 shows the simplest circuit in which 
the valve is used as a note magnifier. The 
value of the blocking condenser is not critical, 
and may be almost anything from 0-ooo1 
to 0:005 HF. In Fig. 2 the valve acts as H.F. 
amplifier. This ‘circuit will not have any 
tendency to oscillate below 500 metres, when 
used on a full size aerial without series con- 
denser. Fig. 3 shows Figs. 1 and 2 combined, 
one valve acting as H.F. and one as L.F. 
amplifier. l 

It will now be shown how one valve can 
do both amplifications at the same time. 

(1) If the loud speaker with a blocking 
condenser (about 0-002 AF) is inserted 
between the negative H.T. and the tuned 
anode circuit, the H.F. efficiency will not be 
altered. 

(2) If the connection between negative 
filament and earth is broken at X and 
the dotted connection between earth and 
second valve grid is put in, the efficiency 
will still be unaltered if there is no grid 
cutrent. 

If the present circuit (Fig. 4) is now examined 
it will be seen that the L.F. voltage between 
second grid and filament is applied via the 
A.T.I. to the grid of the first valve. The 
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L.F. variation in the plate currents of both 
valves is therefore the same, and consequently 
the second valve shown dotted, with its current 
consumption, etc., can be dispensed with. 
This circuit is one of the simplest dual 
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the crystal back to the grid it is necessary 
to separate the crystal from the plate circuit, 
or to use a low frequency 3 

The crystal can be separated from the plate 
circuit in several ways. 
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amplification circuits it is possible to have, 
but like most simple circuits it has several 
disadvantages. 

First the loud speaker is on the high poten- 
tial end of the tuned plate circuit and may not 


(1) A secondary winding connected to crystal 
and negative end of the filament may be wound 
over the tuned coil. The secondary winding 
should only have half to two-thirds the number 
of turns of the primary, as the crystal has a 
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Fig. 4. 


de touched or replaced by headphones on 
the operators head. To overcome this trouble, 
the loud speaker or phones may be inserted 
between the tuned circuit and earth, but to 
prevent the phone voltage being passed by 


lower impedance than the valve and the best 
results are obtained by stepping down to it. 

(2) An aperiodic transformer can be used. 
A transformer which works well from 300 to 
500 ms. can be made as follows: Three tiny 


40 


basket coils with an inside diameter of J in. 
wound with 150 turns on seven spokes with 
fine copper wire such as 40 or 42 S.S.C are 
placed side by side with the directions of wind- 
ing the same. The inner basket is the second- 
ary between crystal and negative filament, the 
two outers are the primary in the plate circuit, 


00000000 


Fig. 5. 


the inside of one being connected to the 
outside of the other. The H.T. should be 
on the earth side of the H.T. coupling. This 
circuit is shown in Fig. 5. 

(3) A choke coil (i.e., a coil of greater in- 
ductance than the tuned coil), for example a coil 
about 2 ins. diameter with 200 turns of fine 
wire is suitable below 600 ms., can be connected 
in place of the secondary, while a 0-002 AF 
condenser between crystal and top of tuned 
circuit passes the H.F. voltage to the crystal. 
There is generally a slight improvement if 
the coupling condenser is connected to a 
tapping half or two-thirds up the tuned coil 
instead of to the top of it. 
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Fig. 6. 
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(4) The choke and tuned circuit in (3) may 


be interchanged, and the voltage can be stepped 


down by connecting the crystal to a tapping 
half way up the tuned circuit, as shown in 


Fig. 6. 

In these circuits it will be noticed that the 
filament batteries are not earthed. This 
easily causes trouble from lighting mains, and 
also causes howls when note magnifiers are 
used. 

The batteries can be earthed in several 
different ways. 

(1) Tight-coupled transformer. Instead of 
connecting the grid to the aerial, and crystal 
output to earth, they can be connected to a 
coil which is closely coupled to the aerial, 
as in Fig. 7. 

With pancake coils the secondary coil 
can be tied to the first, and with cylindrical 
coils, one winding can be wound over the other 
with a layer of wax paper between. 

A step-up can be obtained by winding 1} to 2 
times as many turns on the secondary as on 
the primary. 


Fig. 7. 


Too great a step up will cause oscillation. 
The secondary being tightly coupled, requires 
no tuning. 

(2) Loose-coupled transformer. As oscilla- 
tions are easily obtained if the coupling is 
loose, this should not be used. 

(3) Choke. With tuners such as slider 
tuners and variometers, it 1s not possible 
to wind secondary oils over the winding, 
and then a choke must be used instead of the 
secondary, while a fixed condenser of say, 
oo passes the H.F. from the aerial to 
the grid, as shown in Fig. 8. 

With the choke method the advantage of 
stepping up to first grid cannot be obtained. 

The tight coupled transformer is therefore 
best between aerial and first grid, while the 
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aperiodic transformer is the most convenient 
in the plate circuit. 

We now come to those circuits in which a 
low frequency transformer is used between 
the crystal and the grid. There is a con- 
siderable voltage drop across the blocking 
condenser when a conducting path such as 
the primary of a transformer is connected to 
it, but this drop is rather more than made up 
for by the step up from primary to secondary. 

But whether the increase in strength is worth 
the extra cost of a transformer depends on cir- 
cumstances. 
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Fig. 8. 


The use of a L. F. transformer, however, 
has the advantage that the crystal need not be 
separated from the plate circuit, but can be 
tapped direct on to the tuned circuit, 80 
that the circuit in Fig. 9 can be used. 

The additional blocking condenser on the 
transformer secondary should be kept small, 
say 0:0003 pF or less, and when the choke 
is used to separate grid from aerial the con- 
denser between aerial and grid should be 
reduced to say 0:0003 pF. 

This is undoubtedly the most efficient 
single-valve reactionless circuit known, having 
when properly adjusted at least the range 
and strength of an ordinary reactionless 
two valve circuit. But once again, I doubt 
if the L. F. transformer is worth its cost. 
Filament batteries have been left out for 
clearness in the diagrams. 

The writer always uses 4 volts without a 
resistance. There seems to be no improvement 
when dimming the filament below 4 volts, 
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and the increase in the life of the valve is not 
noticeable. 


For the L.F. transformer in Fig. 9 an 
ordinary intervalve transformer can be used. 


Fig. 9. 


Fig. 5 is about the simplest of the good 
dual amplification circuits, while Fig. 8 is 
recommended if it a desired to oe note 
magnifying valves. e step up between 
aerial oad eid as in Fig. 7 gives still better 
results, but requires more expensive apparatus, 
and Fig. 9 is the best and most expensive 
circuit of the lot. 

In Figs. 6 and 9 it will be noticed that 
if the crystal is connected to the top of the 
plate tuning coil, the tuning coil together 
with the crystal detector may be an ordinary 

stal receiver. The remainder may then 
be a “ dual amplifier unit with four terminals 
for the addition of the ordinary crystal set. 
If the tuning coil on the crystal set is variable, 
the tuning condenser may be a small fixed 
one, or with a large coil be left out entirely. 

When a note magnifier is added and it 
is desired to use a common high tension, 
the H.T. and telephones in the circuits 
given will have to be interchanged, and the 
primary of the low frequency transformer 
inserted in place of the telephones. 

Used in London on a good aerial any 
of the circuits from Figs. 5 to 9 should 
receive 5 IT during the rare pauses of 2 LO. 

If it is desired to compare this circuit 
with valve detection it is only necessary to 
lift the cat whisker off the crystal. The valve 
will then act as detector. 
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THE 
WIRELESS 
WORKSHOP 


By F. H. HAYNES. 
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Articles under this heading will appear in alternate issues 
and give elementary practical advice on the working of materials 
employed in wireless constructional work as may be helpful to the 
amateur worker. The construction of the components of a 
complete ? our-valve receiver will be given to explain home 


workshop methods 


Working in Ebonite. 


such good insulating properties, rendering 
it so suitable for the mounting of the 
components of wireless apparatus, has a 


JE ses good insta ebonite,which possesses 


Fig. 1. The method of securing 


Truing up an edge. 
the panel is clearly indicated. 


degree of hardness which permits of accurate 
working, whilst it is not so hard that con- 
siderable effort has to be expended to bring 
it to the required shape. Also it is grainless 
and perfectly homogeneous, both very desirable 
properties, though when cold and in certain 
grades is somewhat brittle. 

The best grades of ebonite only should be 
procured for wireless instrument making. 
Poor qualities have been known to cause high 
resistance leakage, apart from the fact that they 
cannot be worked in such a satisfactory manner 
as better qualities, and do not lend themselves 
to such good finish. Sheet ebonite, when 
purchased, should have a high glassy polish 
on both sides, and must be examined to 
ensure that it is perfectly flat, which can 
easily be done by glancing along the edges 
providing they have been more or less squared 
=H If sheet ebonite is stored for any length 

time it is necessary for it to lie in contact 
with a flat surface, or otherwise it is apt to 
acquire a bend. 


It is intended that the instructions given in 
these articles shall be useful to all amateur 
instrument makers, yet there is the reader who 
is new to wireless as a hobby, and who is desirous 
that in the working out of these exercises a 
useful instrument will be evolved though he 
may not have in mind any particular — 
to follow. For this reason dimensions 
been introduced which relate to the . 
of a four-valve receiver for all wavelengths, 
comprising high and low frequency amplification 
with switches for cutting out amplifiers not 
required, and wired to a circuit which cannot 
produce serious interference effects by radiation. 

A piece of polished sheet ebonite, 14 ins. 
by 12 ins. by # ins. will be needed. A word 
on the thickness of ebonite to be employed for 
various sized panels may be helpful here. 
If blind threaded holes of 6 BA. or smaller 
are to be made, the thickness should not be 
less than 5/16 ins., whilst for blind holes of 
2, 3 or 4 BA., a thickness of # in. will be needed 
in order to get sufficient threads. For panels 


Fig. 2. 


Finishing the edge. 


where neither dimension exceeds 4 ins. and 
the area is not more than 12 square ins., a 
thickness of 3/16in. will suffice. Where 
neither dimension exceeds 6 ins. and the total 
area is not more than 30 square ins., a thickness 
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of }in. will be required. For larger areas 
up to 12 ins. by 12 ins., 5/16 in. thickness 
must be adopted, whilst for still larger areas 
a thickness of # in. is needed. These thicknesses 
must be regarded as minimums for the sizes 
of work mentioned, and for experimental 
purposes the reader is advised to adopt 
5/16 in. for even small panels, and # in. 


Removing the scratches. 


Fig. 3. 


for large panels such as may be required for 
elaborate receiving or transmitting gear. 
Close up to one of the longer edges a fine 
firm line should be drawn with a sharp pointed 
pencil. It is customary, when marking ebonite, 
to use a sharp steel point, or scriber, but on 
this edge, where the line will probably not 
be filed away, it is better to work to a pencil 
line so as not to disfigure the face of the panel. 
The large size of the panel prevents it being 
gri conveniently in vice for filing, 
and it should therefore be clamped to the side 
of the bench by means of a piece of hard wood, 
4 in. or more in thickness, and two or more 
stout screws as shown in Fig.1. The top edge 
of the piece of wood should be level with the top 
of the bench and the line on the ebonite panel 
may be about } in. above this. Always when 
gripping work in the vice or other improvised 
device for filing, sawing, drilling, etc., arrange 
for the work to project as little as possible, in 
order to prevent vibration. That objectionable 
screeching noise which is sometimes heard 
when filing or sawing can always be eliminated 
by putting the work further into the vice. 
With a large medium-cut file, file the edge 
so that it is straight and equidistant from 
the pencil line. The file must across 
the work at right angles to its faces and must 
not be allowed to rock. It is a good plan not 
to drive the file straight forward, but to adopt 
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a forward and sideways swing to avoid deep 
cuts being made at any one point. The aim 
must be, while filing, to produce an edge that 
is at exact right angles to the faces. This can 
be checked by means of the steel square, 
but with a little practice it will be found that 
the square need only be used when finishing, 

as the eye can detect minute discrepancies in 
matters of straightness and right angles. 

With the source of light behind the work and 
the steel rule stood along the edge it is possible 
to determine whether or not the edge is true. 

The light will shine through at the hollows, 
and the high places which are in contact with 
the rule should be marked with pencil by the 
beginner, and filed down. The edge may be 
finished with a fine file, not by sliding the 
file across the work, but by holding the two 
ends of the file in the two hands and rubbing 
it along the edge (Fig. 2). The removal of 
scratches is accomplished by rubbing with a 
piece of emery paper wrapped round a rec- 
tangular block A wood (Fig. 3). 

Having trued up an edge the reader 
will next proceed to finish one of the 
ends which is at right angles to it and marked 
“2nd” in Fig. 4. A pencil line is drawn 
close up to the end with the aid of the steel 
square and the same procedure adopted as 
above, excepting that now, of course, there is 
the additional consideration that this end 


Dimensions of the panels for a four-valve 
receiver. 
must be at right angles to the finished edge 
as well as to the faces, and to be perfectly 
t. 
It is next necessary to measure off the 
length of the panel along the finished edge 
which is, in this case, 131 ins. Using the 


Fig. 4. 
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steel square, and this time a sharp pointed line, bearing in mind all of the points mentioned 


scriber instead of the pencil, scratch a firm 
line across the work to denote the length. 


Fig. 5. The panel is secured to the bench for 


sawing off. 


Mind that the square does not slip while 
doing this. Now file down to this scratch 


above. 

The width of the panel is to be 8? ins. 
Measure off this distance from the first finished 
edge along each end and join the two points 
with a scratch line. This line should proye 
to be at right angles to the ends if the ends 
themselves are at right angles to the first 
finished edge. 

Now clamp the panel down to the face of 
the bench by means of the piece of wood 
which was used to secure it to the side of the 
bench and with the scratch line projecting 
about }in. (Fig. 5). With the small tenon 
saw, saw away the spare portion at a distance 
of about 1/16in. from the scratch line and 
finish as already described. 

The strip that has been removed must now 
be brought down in depth to 23 ins., the 
edges being made at right angles to the ends 
already finished. ; 

Two panels have thus been prepared, exactly 
equal in width, viz., 131 ins. and of 81 ins., 
and 23 ins. deep. 


Continuous Wave Transmitter. 


By Courtesy of Marconi's Wireless Telegraph Co., Ltd. 


This C. W. transmitter is designed for a power consumption of 1:5 kW. at 500 cycles. The various 
components can easily be identified. 
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Wireless Theory for the Listener-in and 


Experimenter. 
By W. JAMES. 
It is the purpose of the writer to deal with the principles underlying the action of receivers 


and transmitters. 


Those whe know why, obtain much pleasure which is not experienced by those 


who have no idea of the action of their wireless set. 
The earlier articles deal with electrical principles, as without this knowledge one cannot 
expect to obtain a correct understanding of wireless operation and design. 


7. RESISTANCE. 

It will be noticed that the electrons flow 
from the negative pole to the positive pole— 
that is, opposite to the usually accepted 
direction. This is because the terms positive 
and negative were applied before scientists 
thought out the electron theory. No con- 
fusion should result, however, and it is pro- 
posed when dealing with circuits in these 
articles to consider the flow of electricity as 
taking place from the positive pole to the 
negative pole as is generally understood. 

Now it is known that when a body is heated, 
the molecules forming the body are agitated. 
Similarly, when a current flow is established, 
heat is generated, due to the collisions caused 
by the movements of the electrons. The 
amount of heat generated depends upon 
the readiness with which the electrons 
are moved when stimulated (as, for example, 
with the application of a potentiai difference 
by connecting a dry cell), the number of elec- 
trons which move, and for a given conductor 
upon its length and area. Of course, the 
readiness with which the heat is conducted 
away is an important factor, but need not 
be considered here. It must be obvious the 
larger the conductor—that is, the greater its 
cross section—the easier it will be for the 
electrons which will flow when the potential 
.difference is applied to move through the 
conductor. It should also be obvious, the 
greater the length of the conductor, the greater 
its resistance, or, in other words, its opposition 
to the flow of electrons. The resistance of a 
conductor is 
symbols, R for resistance, A for area, and L 


for length, R is equal to = ~~ ohms. Now 


the factor P is known as the specific resistance 
of the material, and varies with different 
conductors. Copper is a good conductor, 
and has a low value of specific resistance. 
German silver or Eureka, on the other hand, 


in ohms, and using 


have high specific resistances. Copper wire 
is used when we desire a low resistance con- 
ductor, and it is obvious the lower we require 
this resistance to be, the larger should be the 
diameter of the wire chosen, and the shortest 
possible length should be used ; thus, copper 
wire is used for wiring up the components 
of a wireless receiver. Generally No. 18 
standard wire gauge (abbreviated, S.W.G.), 
is used. When it is required to make use of 
the property of resistance, as in the case of a 
ent resistance or potentiometer, German 
silver or Eureka wire is used, and the wire 
chosen should have no larger cross section than 
will enable it to carry the current without 
becoming unduly hot, and so springing, or 
scorching the panel in which it is connected. 
The value of the specific resistance P is 
obtained from tables, and the values given 
represents the resistance between the opposite 
faces of a cube of the material with cm. sides. 
The resistance of a piece of any conductor, 
such as a wire, may be found with the aid 
of the formula. It is only necessary to use 
the same units throughout. Thus, if the 
length and area are in inches and square 
inches, the value of P should be in ohms per 
one inch cube. 
SPECIFIC RESISTANCE OF METALS. 
(A microhm is one millionth part of an ohm.) 
Metal. Resistance tn 


microhm per 
serntimetre cube. 


Aluminium 85 Sa ae 2-828 
Brass 5 fa os 5 „„ 70 
Constantan 25 = : 49-0 
Copper (annealed) 1-7241 
Copper (hard-drawn ) . 1-771 
German Silver. . 33-0 
Manganin .. . 44-0 
Nickel a a9 7-8 
Phosphor Bronze 1-8 
Platinum 8 10-0 
Tin 11-5 
Zine 5-8 


It is found a very simple relation exists 
between the voltage applied to the circuit and 
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the resistance, and this is expressible as 
follows: The resistance R is equal to the 
potential difference E divided by the current J, 


or in the form of an equation R = 7. The 
unit of pressure is the volt. An ordinary dry 


cell has a potential difference across its ter- 
minals of about 1:4 volts, while an accumulator 
has two volts across its terminals when charged. 
The unit of current J, is the ampere. From 
the equation it is seen that if the pressure is 
1 volt and the resistance of the conductor is 
1 ohm, the current which flows is I ampere. 
A more exact definition of an ampere is as 
follows. An ampere is that current which, 
when flowing between two platinum plates 
immersed in a neutral solution of silver nitrate, 
deposits silver at the rate of 0:001118 of a gram 
per second. 

As an example of the above relationship, 
which is known as Ohm’s Law, suppose we 
connect a resistance of 30 ohms across a 
battery which has a potential difference 
(or voltage difference) of 6 volts across its 
terminals, what current will flow in the 
circuit ? 

Now we know the resistance R= voltage ert and 


voltage * 


Substituting the known 1 we have 


therefore current (I) 


= £ = = 0*2 amperes. 

The current which flows in the circuit is 
therefore 0:2 amperes. It is convenient often 
to use the term milliampere. One milliampere 
is equal to 0-OOI ampere. We may say then, 
the current in the circuit is 200 milliamperes 
(mA). 

The effect of increasing the voltage of the 
battery is to proportionately increase the 
current flowing so long as the temperature of 
the resistance does not greatly change. Thus, 
if the battery voltage is double, the current 
flowing will be doubled. 

Ohm's Law is accurate when applied to a 
simple circuit such as the above, so long as 
the temperature of the resistance does not 
change. Most metals when heated by the 
passage of the current show an increase in 
resistance. For all ordinary changes in tem- 

ture the resistance increase is slight and 
negligible, but when the metal is heated to 
incandescence, as in the case of a valve filament, 
the resistance when hot is several times greater 
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than the resistance when cold. This point will 
be dealt with later when dealing with the valve. 


8. SERIES AND PARALLEL CONNECTIONS. 
When apparatus is connected in series, the 
same current must flow in all portions of the 
circuit. Referring to Fig. 8, we have a 
Circuit containing a resistance R, and a valve 
filament F, connected in series with a battery B. 


B 

UE 
Here we have a series circuit. The resistance 
R is joined in series with the valve filament F. 


Fig. 8. 


The circuit is similar in every respect to the 
circuit comprising the water pipes and pump 
shown in the lower figure. It is obvious the 
same quantity of water passing point A must 
pass point B. Another point to be noticed 
is the sum of the fall in voltage across each 
piece of apparatus must equal the difference 
in potential between the terminals of the 
battery B. From Ohm’s Law we know 


I= = ; therefore we may put E= RI. 


F 


"TL 


Fig. 8a. This circuit is similar to the electrical 

circuit of Fig. 8. The same quantity of water 

passes each point. In the electrical circuit the 
current is the same at each point in the circuit. 


The voltage drop across the valve filament F 
is therefore given by the product of the current 
flowing in the circuit and the resistance in 
ohms of the filament. The voltage drop 
across the resistance R is also equal to the 
resistance times of the current. Calling the 
drop across the valve filament V., and that 
across the resistance V,, we have V, + V,=E, 
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the potential difference across the battery 
terminals. In the case of the valve filament 
V. = R. x I where R. is the valve filament 
resistance; V,=R, x I where R, is the 
resistance of the series resistance. From a 
little consideration of the two equations, since 
the current in each case is the same, the voltage 
drop is proportional only to the resistance. 
This is an important fact to remember. If 
the value of the resistance R is high compared 
with that of F, then the voltage drop across 
R 1s larger than that across F in the proportion 
of the resistance. Thus, if the resistance of R 
is 10 ohms and that of F 5 ohms, the voltage 
drop across R is twice that across F. 


8 
IL 
Fig. 9. This is a series 
circuit comprising a 
variable resistance R. 
a valre filament F, and 
a battery B. The cur- 
rent flowing in the 
rircuit may be varied R, is less than either 
hy shifting the contact C. of them. 


The relationship should be examined further. 
It will be noticed that if we have a circuit such 


Fig. 10. This is a 
parallel circuit. The 
resistances R, and R, 
are connected in 
parallel. The effective 
resistance of R, and 


as Fig. 9, where the battery B has a given 


voltage, F represents a valve filament and R 
a resistance which is variable; the more 
resistance included in the circuit by shifting 
the contact C to the right, the smaller is the 
current which flows. 

As an illustration of the above principle, 
suppose a filament resistance is required to 
connect in series with the filament of a valve, 
and we are given the current in the circuit is 
0-45 ampere when the voltage drop across the 
filament is 3:5 volts. If a six-volt battery is 
connected, the voltage drop across the resistance 
must be (6— 3°5) or 2'5 volts, and the 
resistance R = = is 2°5, or 5-5 ohms. Thi 

as aT Tone 8 
is a usual resistance value for a filament 
resistance used in conjunction with a receiving 
valve. 

9. PARALLEL CONNECTIONS. 

When resistances are connected in parallel, 
as shown in Fig. 10, the voltage across each 
being equal, the current will divide according 
to the value of the resistances. 
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If the resistance R, is twice that of R,, twice 
as much current will flow through Ri. 
the total current is J amperes, the current will 
divide in the ratio of 1 to 2, two-thirds of the 
current flowing through R, and one-third 
through R:. The resultant resistances R, and 
R,, may be regarded as equal to a resultant 
resistance R so far as the total current J is 
concerned. The value of R is given by 
: T ohms. The resultant value of resis- 
R, Re | 
tance may be found, whatever the number of 
resistances in circuit. If these are called 


Ri, R.----R, 
then R resultant = 


R, R R, 
If the resistances have the values given in 
Fig. 11, the resultant resistance is— 


I 2 4 8 
With a six-volt battery the current is given by 


8 6 7 or 10 · 5 amperes. Of this total 


current, 6 amperes will flow through the 


Fig. II. 
ances connected in parallel is 4/7 ohms. 
current divides cccording to the resistunces. 
1 ohm resistance, 3 amperes through the 2 ohms 
resistance, and 14 amperes through the 4 ohms 
resistance. Of course, in the above example, 
the currents could have been found directly 
by applying Ohm’s Law to each resistance in 
turn ; thus, the current in the 1 ohm resistance 


The effective resistance of the three E 
T 


= 7 or 6 amperes. The example shows that 


when circuits are joined in parallel, the total 
current from the battery is the sum of the 
currents in each branch. When valve fila- 
ments are connected in parallel, therefore, the 
total current from the battery is given by the 
current taken by one filament times the 
number of filaments in circuit, assuming, as is 
reasonable, each filament takes the same 
current. If the filaments take different cur- 
rents, the total current is obtained by adding 
together each of the currents. 


(To be continued.) 
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Accumulators and H.T. Batteries.“ 


1. An Explanation of the Action of the Accumulator. 
By L. F. FOGARTY, A. M. I. E. E. 


HE title clearly shows that the advice to be 

offered is intended to cover only the nature 

and source of the currents used in wireless 
receivers. It is intended specially for those whose 
first acquaintance with electrical science has been 
brought about by a desire to investigate the possi- 
bilities of Radiotelephony as a means of intellectual 
recreation and amusement. 

As an early member of the committee of the 
Wireless Society of London” (now the Radio 
Society of Great Britain), I can say with full 
knowledge that its principal object has been to 
assist. all investigators in radio science, and in 
particular the amateur experimenter, so that 
once’ embarked, he will never turn back for want 
of help. 
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to good reception in every valve-operated receiver, 
but it is possible under certain conditions to 
dispense with one or both, as I hope to describe 
later. 

Although it may occupy some little space, 
it will probably be advisable at this point to revise 
our acquaintance with the meaning of one or two 
electrical terms in very common usage, and which 
we shall refer to frequently later on. The electrical 
units in common use are the ampere, the volt, and 
the ohm. 

For the benefit of those who may be entirely 
without acquaintance with the subject, I would 
mention that the ampere is the international unit 
of electrical current, and represents the amount 
of current which will deposit a certain definite 


Fig. 1. 


An experiment illustrating Ohm's Law. 


The coils in the centre have a resistance of 


l ohm, the potential from the battery is regulated to 1 volt and the ammeter on the right indicates 
that a current of 1 ampere is flowing. 


I propose to deal briefly with elementary matters, 
that are well-known to every electrician, and 
probably to the more advanced amateur experi- 
menter. %7, 

I think I may safely say that the greater part 
of the receiviņg sets in use utilise either accumu- 
lators or dry cells, but only too often in the 
enthusiasm of listening-in to the excellent 
programmes now broadcast from London, 
Birmingham, Manchester, etc., we are perhaps very 
prone to forget that the filament accumulator and 
the anode battery need occasional attention of 
one kind or another. 

The condition of these two components is vital 


* A lecture for Associates a ed by the Radio 
Society of Great Britain on March 16th, 1923. 


weight of silver per second. It is the current 
which flows in a circuit of 1 ohm resistance, under 
a pressure of 1 volt. 

The volt is the universal unit of electrical pressure, 
and for elementary purposes can be defined as the 
pressure required to send a current of 1 ampere 
against the resistance of 1 ohm. 

The ohm is the unit of resistance, and for 
scientific purposes is defined as the resistance 
offered to an electric current by a column of mercury 
106-3 cms. long, having a uniform cross section 
and a weight of 14:4521 grammes at 0°C. 

A spiral of wire is shown in Fig. 1 with a 
resistance of practically 1 ohm, with means of 
applying between the ends a pressure of 1 volt as 
indicated on the voltmeter (v) on the left, and 
when the circuit is closed, a current of 1 ampere 
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ensues, and is recorded by the ammeter (A) on the 
right. 

The relationship between the current, the 
voltage, and the resistance, is defined as Ohm’s 
Law, and is written J = E so that if we know 
any two of the three factors, we can always deter- 
mine the third. 

A good voltmeter and ammeter are therefore 
tools of the utmost value to the electrician. 

In addition to the fundamental units, the volt, 
ampere, and ohm, there are submultiples. The 
millivolt, which means the 1/1000 part of a volt, 
the milliampere, or 1/1000 part of an ampere, and 
the megohm which indicates 1,000,000 ohms. 
All these units and many others are regularly 
encountered in text books on radio work. 

It is important to realise that neither volts, 
nor amperes, nor ohms by themselves represent elec- 
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in watt hours, and 1,000 watt hours is known as 
a Board of Trade unit, thus 10 amperes at 100 
volts for one hour, or 5 amperes at 200 volts for 
the same period, would represent one Board of 
trade unit. Electric meters reading in these 
units are fitted in all premises using electricity for 
lighting, heating, or power. 

The foregoing brief review will perhaps serve 
to make the way easier to a better understanding 
of those matters which have yet to follow. 

In Fig. 2 is arranged a glass cell, containing two 
lead plates in a sulphuric acid solution, and] if 
we pass a current from one lead plate to the 
other (the fact that the current is passing can™be 
indicated by the amperemeter in circuit), it 
will be observed that the current is causing 
the production of bubbles of gas at the surface 
of the plates, and that at one plate the 
production of gas is much more rapid than at the 
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Fig. 2. The centre jar contains acidulated water in which two lead plates are immersed. A current 

is passed from the battery and through the regulating resistance on the left which is indicated by the 

ammeter on the right. Bubbles of gas are liberated from the plates due to the effect of the current in 
disassociating the hydrogen and oxygen from the water molecules. 


trical power, the unit of which is the watt and 
represents the power conveyed by a current of 
one ampere through a conductor whose ends have 
between: them a pressure of one volt, or in other 
words a watt is the rate of work done when an 
ampere flows through one ohm. The watt is equal 
to the 0-746 of one horse power. 

In any circuit carrying a steady unvarying 
current, resulting from a steady unvarying voltage, 
we can always ascertain the power expended, for 
if we measure both the volts and the amperes, 
and multiply these values together, the product 
will be the power expressed in watts. Likewise if 
we know the resistance of the circuit in ohms, and 
the current flow in amperes, we have but to multiply 
the resistance by the square of the current to find 
the power. Thirdly, if we square the value of the 
voltage, and divide by the ohmic resistance, the 
quotient again equals the power in watts expended. 

For commercial purposes, power is reckoned 


other. These gases are oxygen and hydrogen, the 
former being liberated at the plate connected at the 
positive charging wire, and the hydrogen liberated at 
the negative. Both are produced by the dissociating 
action of the electric current on the water, which 
enters into the composition of the sulphuric acid 
solution. 

The reader is aware that the chemical composition 
of water is written as H,O, that is to say, that 
in every complete water unit, or molecule, there 
are two hydrogen atoms to one of oxygen, conse- 
quently when we split up a water unit, we should 
expect to get two volumes of hydrogen for every 
one of oxygen, and we should now readily under- 
stand why the gas is given off more freely at one 
lead plate than at the other. 

The liberated oxygen attacks the lead plate 
with which it is in contact, forming lead oxide, as 
can be seen by the brown colouration, whereas 
the hydrogen is at first hardly absorbed at all. 
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After passing the current for some time in 
one direction, if we arrange to discharge the cell at 
a reasonable rate, and subsequently recharge the 
cell in the opposite direction, we should produce 
hydrogen in contact with the plate, previously 
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Fig. 3. Lead grid ready to receive paste. 


coated with: lead oxide, which later will combine 
with the hydrogen to form water, and a coating 
of lead in a spongy form will be left all over the 
surface of the lead plate, and the other plate, will 
become oxidised in its turn. 


Fig. 4. A lead grid of special design to hold 
the paste securely. 


By repeating this process for a very long time, 
we can build up a thick spongy coating on both 
plates and produce a practical accumulator, but 
it will obviously be a tedious process, now for- 
tunately unnecessary, since Faure invented a 
process which greatly simplifies matters. 
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The improvement introduced by Faure consists 
in making the lead plates of an open-work, or lattice 
structure (Figs. 3 and 4), and of forcing a paste of 
lead and acid into the spaces thus provided (Fig. 5). 
Such plates when dried are obviously of an absorb- 
ent, spongy nature, offering a very large internal 
surface to the acid, and therefore when put on 
charge are able to use a large proportion of the 
gases liberated right from the first, and thus 
become charged, and in fit condition for use, much 
more quickly than was possible before this process 
was invented. 


I think these remarks have explained that 
an accumulator of this kind does not accumulate 
electricity, but on the contrary stores energy 
in the form of chemical change in the cells’ con- 
stituent parts, and that it is only when these 
chemical components are allowed to re-combine 
that a current of electricity becomes available. 

Each individual cell when tested immediately 
after a complete charge should give a reading of 
nearly 24 volts, and in this connection it should be 


Fig. 5. 


A pasted plate. 


remembered that the size of the cell has no influence 
whatsoever on the voltage which it is capable of 
giving. Increase in the size and the number of 
plates serves to increase the storage capacity, so 
as to enable it to be charged and discharged with 
a greater current rate, but size is without influence 
on the voltage which each cell provides. We 
must therefore take one cell for every two volts 
required, that is to say two cells for four volts, 
three cells for six volts, and so on. 

Bearing in mind what has been said, a large 
accumulator cell therefore means that it will 
deliver larger currents for longer periods. 

As soon as an accumulator cell or battery is 
put to work, the voltage will rapidly drop to 
approximately 2, and thereafter remain constant 
during nearly the whole period of the permissible 
discharge time, for when the cell has been dis-. 
charged to a point where the voltage has fallen 
to not less than 1.8, it should be immediately 
disconnected, and recharged again. 


(To be continued.) 
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Wireless Club Reports. 


NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as 
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased 


to consider for publication papers read before Societies. 


with the Radio Society of Great Britain. 


An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise mated: 


The Trafalgar Wireless Society.* 


At a meeting held on March 13th, Mr. R. J. 
Stanley lectured on various types of detectors. 

The Secretary will be pleased to hear from any 
gentlemen wishing to become members, or to see 
them personally any Tuesday evening at The 
Trafalgar Hotel, Greenwich. . 

Hon. Sec., F. A. L. Roberts, 43, Adelaide Road, 
Brockley. 


The City and Guilds Wireless Society.* 

On March 8th, B. Hogue, Esq., D.Sc., gave 
a lecture on Resonance. The lecturer explained 
this with reference to mechanical examples, and 
altogether gave a very comprehensive outlay of the 
subject. 

On March 20th, a successful demonstration 
of broadcasting was carried out at the Imperial 
College Union, on the occasion of a dinner given to 
old R.C.S. students and staff. 


The Hornsey and District Wireless Society.* 

On March 12th a demonstration of home-made 
apparatus was given by various members. Each 
member was allotted 10 minutes to explain the 
method of constructing his apparatus. 

On March 19th Mr. James F. Doyle, of the 
Radio Society of Great Brita.n. was elected to 
serve on the Committee. The evening was mainly 
devoted to questions. Many interesting subjects 
arising out of the questions were discussed. 

Hon. Sec., H. Hyams, 188, Nelson Road, 
Hornsey, N.8. 

Headquarters, Queen’s Hotel, Broadway, Crouch 
End, N.8. 


The Leicestershire Radio and Scientific 
Society.* 

Mr. C. T. Atkinson opened a discussion on 
broadcast receivers at the meeting held on 
March 19th, and mentioned the abnormal amount 
of howling that prevailed in the district. 

A very interesting discussion followed on the 
methods calculated to stop radiation. 

All communications to be addressed to Hon. Sec., 
J. R. Crawley, 269, Mere Road, Leicester. 


Wolverhampton and District Wireless Society.* 

At the meeting held on March 28th Mr. E. 
Blakemore, A. M. I. E. E., gave a paper on Ether 
Waves. 

Mr. Blakemore was well applauded at the con- 
clusion of his paper, and it is hoped to secure his 
services at a later date to complete his course of 
lectures. 

Hon. Sec., J. A. H. Devey, 232, Great Brickkiln 
Street, Wolverhampton. 


The Belvedere and District Radio and Scientific 
Society.* 


On March 23rd a very instructive lecture was 
given, by Mr. H. H. Smith, on Aerials and 
Earths.” 

Valuable hints were given by the lecturer on 
erecting masts and aerials, which were much appre- 
ciated. 

The Secretary read out the particulars of the 
exhibition to be held at the Erith Technical 
Institute, April 19th, 20th and 21st. 

Hon. Sec., S. G. Meadows, 1, Kentish Road, 

Belvedere, Kent. 


Sheffield and District Wireless Society.* 


A most interesting and instructive lecture dealing 
with the design and construction of wireless 
receiving sets was given at the Department 
of Applied Science, on March 16th, by Mr. 
W. Burnet. ° 

During the course of a very animated discussion 
which followed, the lecturer announced his intention 
of presenting the demonstration set to the Society, 
and the appreciation of the members was shown 
in a cordial vote of thanks. 

A demonstration of the reception of broad- 
casting terminated a most enjoyable evening. 

Hon. Sec., L. H. Crowther, A. M. I. E. E., 18, Linden 
Avenue, Woodseats, Shefħeld. 


The North London Wireless Association.* 


The 122nd meeting of the above Association was 
held on Monday, March 19th. 

The whole evening was given to the testing of 
members’ newly constructed sets. 

The chief comment throughout the evening was 
“ The false economy of cheap transformers.” 

The 123rd meeting of the Association was held 
on Monday, March 26th, at which the functioning 
of the local oscillator was explained by Mr. Frank 
S. Angel. 

The Secretary wishes to make known that 
reduced fees are in operation for youths desirous 
of becoming members, and full particulars can be 
obtained from J. C. Lane, Hon. Sec., c/o The 
Northern Polytechnic Institute, N.1. 


The Finchley and District Wireless Society.* 


On March 22nd, a number of short papers on 
aerials were handed in by the members for 
competition, and were read before the members. 

On March 29th, after the Junior morse class 
and other business, Mr. Wilke gave an interesting 
talk on High Frequency Inter-Valve Trans- 
formers.” 

Hon. Sec., A. E. Field, 28, Holmwood Gardens, 
Finchley, N.3. 
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Liverpool Wireless Society.* 

A meeting of the above Society was held on 
March 22nd, at which the President, Professor 
E. W. Marchant, D.Sc., gave an exceedingly 
interesting lecture on ‘‘ Methods of Reducing 
Interference in Wireless Receiving Sets.” The 
lecturer explained diagrammatically several cir- 
cuits designed specially for the elimination of 
atmospherics and interfering signals. A set made 
on the Hinton Circuit principle, admirably demon- 
strated to the meeting the selectivity of this 
circuit. 

Hon. Sec., G. H. Miller, 138, Belmont Road, 
Anfield, Liverpool. 


Streatham Radio Society.* 


At the meeting held on March 15th, a lantern 
lecture was given by Mr. A. G. King. The slides, 
which were kindly lent for the occasion by Messrs. 
The Marconi Company, illustrated many of 
the applications of radio work. Ten new members 
were elected, including the first lady member. 


Hon. Sec., S. C. Newton, A. M. I. E. E., Compton,“ 


Pendennis Road, S. W. 16. 


North Middlesex Wireless Club.“ 


The annual general meeting of the above Club 
was held at Shaftesbury Hall, Bowes Park, N., 
on March 7th, Mr. A. G. Arthur being in the chair. 

A résumé of the doings of the Club for the past 
year was given by the various officers, and the 
balance sheet was presented and adopted. 

Mr. Savage expressed his regret that pressure 
of business prevented him from continuing to 
act as Secretary. 

The election of officers and committee was then 
proceeded with, and resulted in the following 
gentlemen being declared elected :— 

President, A. G. Arthur; Vice-President, E. M. 
Savage; Hon. Secretary, H. A. Green; Installation 
Officer, M. Symons; Treasurer, W. A. Saville; 
Librarian, E. W. Cornford; Chairman, A. J. 
Dixon; Committee, Messrs. Chapple, Cartland, 
Holton, Weare, and Wordham. 

On March 2lst, Mr. C. W. Wordham gave a 
paper on Simple Harmonic Motion and its 
Applications to Wireless.” The lecturer made this 
somewhat technical subject very clear by means 
of diagrams and everyday illustrations. 

The latter part of the evening was devoted to 
a demonstration of the Club’s new valve panel, 
which was coupled up for the occasion to a tuning 
unit lent by one of the members. 

All wireless enthusiasts are invited to write 
to the Hon. Sec. for particulars of membership. 

Hon. Sec., H. A. Green, 100, Pellatt Grove, 
Wood Green, N.22. 


Birmingham Experimental Wireless Club.* 


On Friday, March 23rd, Mr. Amies attended 
the regular meeting of the Club and delivered a 
lecture on the problems of transmission of tele- 
phony and gave much interesting statistical in- 
formation regarding the Birmingham Broadcasting 
Station. A new type of microphone was specially 
referred to in the lecture and a sample of same was 
shown. Mr. Amies has kindly consented to give 
the Club a lecture at a later date on Modulating 
Cirouits for Speech Transmission.”’ 
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At the same meeting Mr. Whitfield exhibited 
and explained a new and highly efficient three- 
valve circuit he has devised for working on the 
broadcasting band of wavelengths. This circuit 
has been very successful in cutting out a broad- 
casting station only one or two miles away and 
getting clear telephony from any other more 
distant broadcasting station at the will of the opera- 
tor. Splendid results were obtained on the Club’s 
aerial. 

Hon. Sec., A. Leslie Lancaster, c/o Lancaster 
Bros. & Co., Shadwell Street, Birmingham. 


Bath Radio Ciub.* 


On March 23rd, Mr. Boxwell concluded his 
series of lectures with a talk about low frequency 
amplification with the valve, followed by a fully- 
explained diagram of an ideal three-valve set. 

Hon. Sec., Geo. J. Barron Curtis, F.S.A.A., 
F. C. I. S., 6, Pierrepont Street, Bath. 


Darwen Wireless Society.* 


The first meeting in the Society’s new rooms 
was held on March 22nd, when the members 
were invited to make suggestions regarding the 
future activities of the Society. 

The Society’s apparatus will be installed im- 
mediately, and the Hon. Sec. would be pleased 
to hear from any gentlemen who would be willing 
to give a lecture or demonstration. 

New members will be welcomed at the new 
headquarters in Arch Street, any Thursday evening, 
or full particulars may be obtained from the 
Hon. Sec., T. H. Mather, 8, Hawkshaw Avenue, 
Darwen. 


The Stoke-on-Trent Wireless and 
Experimental Society.* 


The annual general meeting of the Stoke-on-Trent 
Wireless and Experimental Society was held at 
the Y.M.C.A., Hanley, on March 29th. The 
following officers were elected for the ensuing year. 

President, F. E. Wenger; Vice- Presidents, H. S. 
Pocock and L. F. Fogarty, A.M.I.E.E. (Treasurer 
Radio Society of Great Britain); Chairman, 
F. Jenkinson; Vice-Chairman, T. R. Clark; 
Treasurer, H. Marshall; Secretary, F. J. Goodson, 
B. Sc.; Asst. Secretary, R. W. Steel. 

Messrs. F. T. Jones, F. Bew, A. Whalley, J. War- 
burton, F. W. Hopkinson, A. J. Goodwin, W. H. 
Reid and Student Brindley, were elected to the 
Committee. 

A resolution was adopted reducing the sub- 
scriptions to 10s, 6d. per annum for ordinary 
members, and to 7s. 6d. per annum for student 
members. It was hoped thereby to greatly 
increase the scope of the Society. 

The number of entries by students for the prize 
of 10s. 6d. offered for the best paper was very 
gratifying, and the standard of the papers submitted 
was very high. The prize was awarded to 
Mr. Brindley for an excellent paper on “ Valve 
Amplification.” 

All communications and applications for member- 
ship should now be addressed to the Hon. See., at 
Tontine Square, Hanley. 
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: Radio Society of Birkenhead. 

Owing to the shortage of lecturers, March Lith 
was an experimental night. Mr. Watson brought 
his transmitter (5 HA) to show and demonstrate, 
and Mr. Hughes brought a seven-valve Radio 
Company's receiving set to demonstrate, and 
rendered 2 ZY audible to the meeting. Experi- 
ments were then tried with the transmitter, and 
after some trouble with the lighting mains, speech 
of rather an impure quality was produced owing 
to the hun of the mains. 

lt has been decided that all blind and deaf people 
shall be admitted to the Society as hón. members. 

The Secretary wishes to bring to the notice of all 
members that the next meeting will be held on 
April 12th instead of the Ist, owing to the room 
being required by the rightful owners. The second 
meeting in next month will therefore take place on 
the 26th prox. This will be the last meeting of the 
winter season, and it is hoped that an open night 
and soirée will be held. A field day will be arranged 
this summer, and some very interesting experiments 
will be carried out. 

Hon. Sec., R. Watson, 35, Fairview Road, Oxton, 
Birkenhead. 


Middlesbrough and District Wireless Society. 
A meeting was held on Monday, March 19th, 
when Mr. Chas, Thewliss read a paper on 
“The Aerial.“ which was most interesting and very 
acceptable to the recently enrolled members. 
Hon. Sec., Frank King, 45, Queen's Road, 
Linthorpe. 


Cambridge and District Radio Society. 

On Monday, March 12th, an interesting lecture 
on High Frequency Amplification ” was given 
by Mr. Ellison, who is well known in the Yorkshire 
area as 2 JP—transmitter on the short wave. 
Future meetings of the club will be held fort- 
nightly on Mondays (7.30 p.m.) in the rooms of 
the Cambridge Liberal Club. In April a lecture 
will be given by Mr. Driver on the simple crystal 
circuit, the lecturer proposing to build up the set 
on the table as he proceeds. An attempt will be 
made to listen in to 2 LO when the set is complete. 

Subscriptions for the year 1923 have been 
reduced to 5s., and those interested will be welcomed 
by Mr. Butterfield, King Street, Cambridge, 


Watford and: District Radio Society. 

On March 16th Mr. Christie gave an interesting 
lecture on Ohm's Law.“ 

On March 23rd Mr. A. Houlton gave an interesting 
account of his experiences as a wireless operator 
in the Mercantile Marine, showing both the humor- 
ous and the serious side of a wireless operator's 
life afloat. 

Local amateurs should communicate with the 
Hon. Seo., F. A. Moore, 175, Leavesden Road, 
Watford. 


Beckenham and District Radio Society. 

On Thursday, March 22nd, the Chairman 
apologised for the non-appearance of Lt. Walker, 
who had promised to give a lecture on that date. 
It was decided to carry on with the ; roposed 
diagram of the Society's set. A proposed diagram 
Was then put on the blackboard for general criticism. 
After a most interesting discussion this set was 
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agreed to after making certain modifications, 

and the meeting then closed. 
Hon. Sec., J. F. Butterfield, 

Elmers End, Beckenham. 


10, The Close, 


The Peckham Wireless and Experimental 
Association. 

The Association hope to give a publie demon- 
stration at the Central Hall, Peckham, on April 
26th next. 

At the ordinary meeting on March 2łst, the 
Jumble Sale of members’ surplus apparatus was 
a great success, nearly all lots put up were dis- 
posed of, and both purchasers and sellers were 
convinced that they had secured genuine bargains. 

Mr. Voigt, member, was very interesting on the 
subject of “High Frequency Circuits,“ going 
minutely into the details of transformers and 
their connections. 


The Eccles and District Radio Society. 

A meeting was held at the temporary club rooms 
on March 22nd, 1923, when a good nuinber of new 
members were enrolled. An interesting discussion 
arose on the value of a frame aerial for eliminating 
foreign noises. 

New members are invited to attend at the next 
meeting. 

Hon. Sec., A. Norris, Laburnum Cottage, Green 
Lane, Patricroft, Lancashire. 


Warrington Radio Association. 

A meeting was held in the Y.M.C.A., Market 
Gate, Warrington, on Thursday, March 22nd, when 
Mr. R. W. Taylor, M.P.S., gave a very interesting 
address on “ Crystals and Crystal Detectors, with 
Suggestions as to Why They Act.” Apparatus was 
displayed which helped to make the lecture all 
the more interesting. A very interesting discussion 
then followed, the lecturer replying to points which 
were raised. 

Hon. Sec., W. Whittaker, Brickmakers Arms, 
School Brow, Warrington. 


A New Spanish Wireless Club. 

At Barcelona, Spain, a new club has been 
formed under the title of “The Radio Club 
Cataluna,” with headquarters at Plaza Santa Ana 4. 
The objects of the Society are to further radio re- 
search:in Spain, and to secure co-operation between 
amateurs and professionals, guarding their mutual 
interests. The membership of the club already 
exceeds 150. 

Dr. J. Balta Elias, Professor in the University, 
has been elected President, and Dr. J. Febrer 
Carbo, Vice-President. The Treasurer is Dr. A. 
Bartrina, and Dr. A. Estublier holds the position 
of Secretary. The Technical Committee is com- 
posed of the following members :—Dr. E. Calvet 
(of the Industrial School of Villanueva y Geltru), 
Mr. E. Laurent, telephone engineer, Professor 
F. Espinosa and Dr. F. Lopez Pando. 

The first official meeting of the club was held 
at the University, on March 26th, when the 
President, Dr. Bulta, gave experimental demonstra- 
tions on The Electronic Emission as Employed in 
Radiotelegraphy.” 

The Society sends cordial greetings to all English 
amateurs, with whom it will be pleased to conduct 
correspondence. 

D 
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Useful Devices 


SOME PRACTICAL IDEAS 


A reliable grid condenser can be easily 
built up by wrapping a short piece of brass 
rod with mica and winding on a layer of bare 


copper wire. The rod may be tapped at 


a MOUNTING. 
2 


the ends to provide for fixing to the panel 
and arranging terminal connection. A little 
solder run along the turns of wire will hold 
the winding securely in position. 
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An adjustable resistance providing critical 
adjustment. Two resistance coils are bridged 
by a clip which is slowly moved by means of 

a threaded spindle. Such a device is useful 
for adjusting the filament current of two valves, 
one of which may be switched in or out of 
circuit without altering the other. 


FOR THE EXPERIMENTER. 


This variometer is of very simple construc- 
tion and occupies very little space. It gives 
a large variation of inductance value, or, if 
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u, 
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the two coils form the inductances of separate 
circuits, the coupling provided is critical and 
reversible. 


In this filament resistance the wire is wound 
upon a former which is bent round the face 
of the moulded material and pulled tight by 
means of an adjusting screw. 
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Fundamental Principles of Radio Reception. 


2 


By Maurice CHILD. 


(Concluded from page 25 of previous issue.) 


Fi”. 7 shows in diagram form the arrangement 
whereby a lamp can be made to glow by means of 
induction. This figure is the same arrangement 
as that which was shown in Fig. 6. 


TO ALTERNATING 
CURRENT SUPPLY 


3:5 VOLT LAMP 


Fig. 7. Circuit to demonstrate transformer action. 


Fig. 8 shows the method of demonstrating the 
deflection of the galvanometer needle when a steel 
magnet is passed in and out of the coil of wire. 
Fig. 9 shows the same arrangement in diagram- 
matic form. 


Fig. 8. Circuit for indicating galvanometer 
deflection. 


So far we have ascertained that when we have a 
current which is altering in direction, then that 
current will set up in the coil or circuit associated 
with it another alternating current. 

We will now paas on to another part of our subject 
altogether, and refer to Fig. 10. 


- 


a ae 


This may appear a rather complicated sort of 
diagram. I must first of all describe some of the 
things on the diagram. We have two wires on the 
left which we will assume are copper conductors 
carrying a supply of current of an alternating 
character indicated by the symbol These 
wires are connected to the primary winding of a 
transformer. Now this transformer (there is nothing 
mysterious about the device) consists of two coils 
with an iron core in the middle. This is an ordinary 
electrical transformer, but the primary winding on 
the left consists of relatively few turns of copper 
wire wound round an iron core, and the secondary 
consists of many thousands of turns of fine wire 
wound on top of the primary with insulating 


~. 


Fig. 9. 


Diagram of the arrangement in Fig. 8. 


material between them. If we pass an alternating 
current through the primary coil we shall get 
magnetic fields in the iron core, which will set up 
electrical pressures across the ends of the secondary 
coil, which will be of a very high value. We can 
make these pressures so high that when we bring 
the two knobs represented in the figure within an 
inch or two of each other, an electric spark will 
jump across the air space. What happens is that 
the air becomes a conductor when that pressure 
acts upon the small air space, and we get what is 
called an oscillatory spark. In practice the 
apparatus in this circuit includes an electrical 
condenser which consists of metal plates close to 
each other (with some dielectric between), indicated 
in the diagram as two thick black lines. The 
condenser has one end joined to the transformer 
and the other to a coil of wire as shown in the figure 
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Fig. 10. Diagram of apparatus for demonstrating harmonics. 
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This circuit makes what is called, in radio work, 
a closed oscillatory circuit. 

By means of the high pressure across the trans- 
former we charge the condenser, and a spark takes 
place between the knobs. The condenser discharges 
itself round the circuit, and it does so in an alter- 
nating manner ; that is, we get a flowing of currents 
backwards and forwards, the changes following on 
each other with enormous rapidity. We may get 
current surges in that circuit to the order of a 
million in a second of time, or even more. Now 
these oscillations will produce varying magnetic 
fields round the long coil shown on the right, and 
we shall get oscillating pressures between the 
earth and the end of this long coil. Now, with 
this arrangement, an interesting experiment can 
be shown. It is a very old experiment, first made 
something like fifteen years ago by Professor 
Fleming, but he did it for a different purpose from 
that for which I want to do it to-day. 1 shall 
show you what actually happens in your aerial 
wire when you fix it up and it is receiving signals. 
By the means already described we set up in this 
coil a series of alternating currents, and these 
alternating currents are going to surge up and 
down, producing pressures at the far end. We 
can only get pressures there because the end of the 
coil is insulated and there is nowhere for the current 
to flow. As the air is a good insulator, and 
providing the pressure is not too high, then we 
shall get practically no current flowing from that 
end of the coil at all. We get pressures all along 
the coil, but increasing up to the end, and the 
full length of the coil gives what is called the 
fundamental wavelength of the helix, or coil itself. 

The long coil shown in the diagram consists, for 
the purpose of this experiment, of a tube wound 
with some two or three thousand turns of a very 
fine silk-covered copper wire. Now, in order to 
show whereabouts the pressures are greatest on 
this spiral, we can use a little tube which has had 
the air exhausted from it, with a very small trace 
of the gas called neon left, and this tube, if 
brought near a circuit which is oscillating rapidly, 
glows with an orange light. If we put this remote 
from the free end of the coil -there is not very 
much light in the tube, but if we move towards 
the free end of the coil, at the free end we should 
find that the tube glows with much greater intensity. 
Now if you think of this coil here as being your 
elevated aerial wire, when you are getting radio 
signals or music from any transmitting station, 
then you are getting similar oscillating potentials 
set up, only much weaker, of course, and at the 
far end of the aerial there will be relatively con- 
siderable pressure ; at any rate it will be consider- 
able compared with that at the instrument end 
which is in your room. 

When you make certain adjustments with your 
apparatus it may happen that you can receive 
what we call a harmonic, that is, you can receive 
a wave considerably shorter than the wave which 
your aerial is adjusted to receive with maximum 
strength. If we cut out most of the small coil 
shown in the centre of the diagram the current will 
oscillate very much faster, and a rather interesting 
effect can be observed. Taking the little tube 
containing neon gas and moving it along the coil 
it will be seen to glow brightly at certain definite 
places, which are those where there is considerable 
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pressure, and it goes out at others. We are there- 
fore setting up on that aerial wire what is called the 
first harmonic. This is very frequently done with 
receiving apparatus when near-by transmitting 
stations are working. Many of us are very much 
troubled by receiving harmonics when we don’t want 
them, but I do not think we are so much troubled 
as the people who own the stations which produce 
them. There are certain stations which set up very 
powerful harmonics of various frequencies, that is. 
the strong waves which they radiate are of certain 
length, but there are other wavelengths radiated 
which are short and which you have already seen 
can be set up even by the circuit we have been 
dealing with. We can also receive these short 
wavelengths on the very same apparatus with the 
same adjustment of our aerial system to the funda- 
mental wave, but the fundamental wave is, of 
course, very much stronger, and it is even possible 
for this apparatus to show a complete wave form 
comprising the second harmonic. (Third and 
fourth harmonics were shown also). 

I now propose to refer to one or two things with 
regard to insulators, because it is rather a happy 
opportunity to do so. 


Fig. 11. Demonstration to show absorption by an 


insulator. 


Those of you who have set up aerials have 
probably purchased insulators of different kinds. 
One or two properties of insulators are of special 
interest. You get very considerable losses of 
energy by the use of unsuitable insulators. These 
losses are not directly due to the fact that the 
insulators do not insulate ; they are due to condenser 
action. In Fıg. 11 is shown a type of insulator with 
which most of you, I suppose, are familiar. It is a 
little porcelain insulator with two holes at right 
angles. Now with this insulator, and the apparatus 
of Fig. 10, I want to show you how losses can occur. 
I am afraid I am going to exaggerate a little— 
making things much worse than in actual practice. 
First of all we will fix the Neon tube near the end 
of the long coil so that it maintains a bright glow. 
Then, if we bring up the insulator as in Fig. 11, you 
will see that the lamp goes dim or goes out, entirely 
due to the energy pouring into the insulators. 
If you use these insulators, try two or three of them 
in series, that is, have a number of them in line, 
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when you will be less likely to get any loss, That 
loss is not due to actual leakage from the material. 
It is due to the fact that these two connections to 


— 


Fig. 12. A new type of insulator. 


the insulator (one would be a wire and the other 
would be a rope) constitute a condenser, and the 
material between is a dielectric, and when you 
have very high frequency currents or voltages 


applied to that dielectric, you get, theoretically, 
a heating up of the material and what are called 
“ dielectric currents.” 

Fig. 12 shows a new glass insulator which has 
recently been brought out, and if we try the same 
experiment with this it will be noticed that very 
little absorption takes place. Glass does not 
appeal to many people because it is liable to break, 
but, as a matter of fact, I have put a weight up to 
70 lbs. on this and it holds perfectly well. There 
is no reason why glass should not be used. You 
have to be careful while you are fixing it, but, 
once up, glass should do as well as any other 
material. 

It is best to always employ an insulator of con- 
siderable length, as thereby the loss is reduced. 


Notes 


Change of Wavelength of the Radiola Concerts. 
The Radiola Concerta have changed their wave- 


length from to 1,565 metres to 1,780 metres as from 
March 19th. 


The French Government uses an Amateur 
Station. 

Mr. Thuillier, at Algiers, whose call sign is 8 AY, 
has been authorised by the Government to transmit 
daily meteorological forecasts on 200 metres. The 
Wireless World and Radio Review would be glad to 
receive reports of reception of this station in 
England. 


Telephone Transmissions from Lyons. 

With the exception of Sundays, Lyons (Y N) 
now tranamits gramophone concerts daily from 10.45 
to 11.15 a.m. on 3,100 metres. Six 250 watt valves 
are used, and reception is reported at Ajaccio 
(Corsica) with crystal followed by L.F. amplifi- 
cation. 


Transatlantic Telephony ? 

It is reported by Mr. R. W. Galpin (5 NF), of 
Herne Bay, that a transmission of great clearness 
and of rather a frivolous nature was intercepted 
by him on 380 metres during the early morning of 
the 25th March. The accent suggested that the 
speech was of American origin, which is rather 
surprising in view of the signal strength. Did any 
other listeners intercept this transmission ? 


250 Miles on 1 Watt. 

Mr. C. E. Morriss (5 WR), of Belvedere, Kent, 
reports that he called OMX (Amsterdam) using a 
power which he estimates at only one watt. An 
immediate reply from Amsterdam, which is nearly 
250 miles away, indicated that his signals had 
been heard. ' 


Brussels Concerts. 

Concerts are now transmitted on Sunday, Tuesday 
and Thursday, at 6 p.m., on 1,300 metres, about 
IKW. At 4.50, after the usual meteorological 
report, the programme of the evening's concert is 
announced. Call sign, if used, BAV. 


The Removal of Sulphate in Accumulators. 
A very useful preparation is now available which 
is claimed to have the property of removing sulphate 


from accumulator plates. It is in liquid form and 
is simple to use. If there is sediment, a little of the 
liquid poured into the cell after the acid has been 
removed will soften it, so that it can be flushed out 
as a fine sludge. For sulphated plates the acid is 
removed and replaced by the liquid, with the result 
that the sulphate is cleared in about 24 to 48 hours 
and no dismantling required, whilst the active 
material of the plates is in no way affected. The 
manufacturers are Morgan's Works Supply, of 
50, Stradey Road, Llanelly, Carm. 


Wireless Talks on Music. 

The British Broadcasting Company has just 
completed arrangements with the Federation of 
British Music Industries which will add to the 
wireless concert programme a new and an attractive 
feature. Once a week, in the course of the concert, 
a five minutes’ chat on music will be given by the 
Federation Director of Education, Major J. T. Bavin. 
He will deal with the subject in the simplest possible 
manner. His talks will consist of an exposition 
of the construction of music in all ita forms, and 
hints for listeners to music, which gradually will 
develop into a complete course of lessons in musical 
appreciation. 

The London talks will be duplicated from other 
stations. A great public will thus be assured to 
them, and they will carry out one of the primary 
intentions of the Federation of British Music 
Industries, that of assisting the development in 
this country of musical krowledge. The scheme 
was inaugurated on Tuesday, March 27th, at 
8 p.m., and will be continued on successive Tuesdays. 


Removal of Receiving Apparatus. 

The following letter has been addressed to the 
Hon. Secretary of the Hackney and District Radio 
Society in reply to a letter enquiring as to whether 
users of licensed receiving apparatus may transfer 
their equipment to other premises than those 
stated on the licence :— 

General Post Office, 
February 28th, 1923. 

Str,—With reference to your letter of February 
16th, I arn directed by the Postmaster-General to say 
that he sees no objection to members of the Society 
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taking their wireless receiving apparatus occasione 
ally to other private houses for the purposes of 
comparison or demonstration.—I am, etc., 
(Sgd.) T. W. WISsENDEN, 
For the Secretary. 
Forthcoming Public Wireless Demonstration. 

The Wireless and Experimental Association have 
acquired the Central Hall, Peckham Road, S. E., 
for a public demonstration on April 26th next, on 
wireless in general and the reception of broadcasting, 
ene of the main efforts being to bring to the notice 
of the public in general the advantage of wireless in 
the home, and also the misuse of reaction. The 
demonstration will be from 7.30 p.m. to 10.30 p.m. 
Radio Society for Barnet and District. 

A number of wireless enthusiasts in the Barnet 
district met at the Barnet P.S.A. Hall, on Thursday 
evening, March 22nd, to discuss the possibility of 
forming a local radio society. Mr. C. Randall, the 
Barnet postmaster, and a keen wireless experimenter, 
was voted to the chair, and an enthusiastic meeting 
resulted. It was unanimously decided that a 
society should be started, and that it should be 
named the Radio Society of Barnet and District. 
Mr. J. Nokes, assistant postmaster of Barnet, was 
appointed Hon. Secretary, and a small committee 
was formed. 

Those desirous of becoming members should 
communicate at once with Mr. J. Nokes, whose 
address is ‘‘ Sunnyside,” Stapylton Road, Barnet, 
Herts. 

A New Invention. 

An instrument known as the Cathode Oscillograph 

has been made by M. Dufour, a professor of physics 


Photo. Donen Leigh, Ltd. 
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at the Faculty of Sciences, Paris, which is capable 
of recording the millionth part of a second. It is 
possible, with this wonderful appliance, to register 
minute currents of high frequency electricity, and 
it is proposed to apply the invention to the reception 
of high-speed wireless messages. 


Correspondence. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 


CHARGING BY A.C., D.C. RECTIFIER. 


SiR, —As one who has considerable experience 
of A.C. rectifiers of all types, including Noden 
valves and its several modifications, mercury 
arcs, vibrating reeds, Tungars and motor-genera- 
tors, I should like to obviate any misapprehension 
that might conceivably arise after reading Mr. 
Mortimer A. Codd’s remarks in his letter referring 
to the efficiency and running costs of the Tungar 
rectifier. 


I hold no brief for the vendors of the Tungar 
or any other type of rectifier, but I would 
venture to advise all wireless amateurs who desire 
to charge batteries from A.C. mains with safety, 
efficiency and a minimum of trouble, to avoid 
chemical rectifiers in their present stage of develop- 
ment. They are messy. The elements are subject 
to corrosion. They are liable to fail to function 
unless they are maintained with the greatest 
skill and care. 


Vibrating reed rectifiers give rise to trouble 
due to sparking and arcing at the contacts unless 
maintained by an expert. 

Motor generators are satisfactory, but involve 
running machinery and safety devices. 

The Tungar rectifier compares favourably as 
regards first costs. Practically the whole of the 
running costs are in bulb replacements. The 
bulb is more robust than an ordinary thermionic 
receiving valve, and its average life is greater. 
The Tungar operates noiselessly and may be 
left, charging batteries, entirely unattended for 
long periods. 

I do not agree with Mr. Codd’s statements 
that the cost of replacements amounts to ls. 6d. 
per recharge, nor that the efficiency is 29 per cent. 

Mr. Codd states that the makers of the Tungar 
bulb guarantee a 600 hours life. That is good news. 
If any type of electric incandescent lamp burns 
for 600 hours, its life is likely to be much longer. 
It is as unreasonable to assess the cost of replace- 
ments of Tungar bulbs on the guaranteed life 
as it is to assess the cost of replacing a motor-car 
on a maker’s twelve months’ guarantee. Cases 
are known of a Tungar bulb being in aperation 


for 3,000 hours. The fact is that under normal 


conditions of use, the average life of a Tungar 
bulb is equal to that of the average metal filament 
lamp, viz., 1,000 hours. The chances are that it 
will be greater seeing that the lighting lamp makers 
do not guarantee any length of life for their pro- 
ducts. 
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As to Mr. Codd's statement that only one wave 
is rectified (I take it Mr. Codd means that only one 
half wave is rectified), and the implication that 
theretore the Tungar is inefficient ; is Mr. Codd 
not aware that the suppressed half-wave is wattless 
and is therefore only a small and almost negligible 
factor in the summation of losses? I have no 
difficulty in recharging my own batteries at an 
efficiency of 40 per cent. 

Mr. Codd’s figure should be corrected to dd. 
per recharge, including the proportionate cost of 
bulb replacements and power—an expense which 
no reasonable person can object to in view of the 
great convenience of the system. 

E.-in-C.’s Office, 

G. P. O. J. G. Lucas. 

The following is a translation of a letter received 
from Dr. Corret, President of the Comité Français 
des Essais Transat lant iques:— 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 


Srr,— We have read with great interest, in Nos. 
184 and 185 of The Wireless World and Radio 
Reriew, the information given on the subject of the 
British Radio Relay League, and the discussion 
which took place on the subject at the meeting of 
the Radio Society of the Great Britain. 

The views expressed by Mr. Coursey and Mr. Child 
in this discussion are in exact agreement with those 
of the majority of our committee. 

Although not able to give you details at present, 
I am pleased to inform you that in France an 
organisation of amateurs is being formed, which 
will be very happy to work with amateurs of other 
countries, particularly those of Great Britain. 

With all wishes for useful and fruitful co-opera- 
tion between amateurs of our two countries, 

(Sgd.) DR. PIERRE CORRET. 


Radio Society of Great Britain, 


The next elementary lecture arranged by the 
Society for Associates will be held at 6.30 p.m. 
on April 18th at the Institution of Electrical 
Engineers. Mr. E. Redpath will describe The 
Elementary Principles of the Valve.” Non-members 
of the Society may obtain tickets on application to 
the Hon. Sec., 32, Quex Rd., N.W.6. 


— — — — 


Forthcoming Events 
THURSDAY, APRIL 12th. 


Kensington Radio Society. At 8.30 p.m. At 
2, Penywern Road, Earl's Court. Lecture 
by Mr. Blake, A. M. I. E. E. 


FRIDAY, APRIL 13th. 


Sheffield and District Wireless Society. At 
7.30 p.m. At the Dept. of Applied Science, 
St. George’s Square. Practical Demonstration. 
Leeds and District Amateur Wireless Society. 
Lecture: The Construction of a Relay.” 
By Mr. R. E. Timms (Hon. Treas.). 
Belvedere and District Radio and Scientific 
Society. Lecture: Theory and Construction 
of a Wavemeter.” By Mr. S. Burman. 
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Radio Society of Highgate. At 7.45 p.m. At 
the 1919 Club, South Grove, N.6. Lecture : 
Construction of a Crystal Set.” By Mr. 
F. L. Hogg. 


MONDAY, APRIL 16th. 
Ipswich and District Wireless Society. At 
8 p.m. At 55, Fonnereau Road. Lecture 
by Mr. S. Dawson. 


TUESDAY, APRIL 17th. 
Fulham and Chelsea Amateur Radio and Social 
Society. At Chelsea Polytechnic, Manresa Road, 
Chelsea, S. W. I. Ladies’ night. Topical Read- 
ings and Demonstration. 


WEDNESDAY, APRIL 18th. 
Manchester Wireless Society. At 7.30 p.m. 
At Houldsworth Hall. Elementary Lecture 
No. 4 by Mr. G. W. P. Evans. 


THURSDAY, APRIL 19th. 

Ilford and District Radio Society. Lecture 
on Short Wave Reception,” by Mr. A. G. 8. 
Gwinn. 

Derby Wireless Club. At 7.30 p.m. At the 
Shaftesbury Restaurant. Lecture: Radio 
Gadgets,” by Mr. F. J. Cowlishaw. 

Belvedere and District Radio and Scientific 

Society. Radio Exhibition at the Erith Techni- 
cal Institute. (3 days. April 19th, 20th 
and 21st.) 


BROADCASTING. 
GREAT BRITAIN. 


Regular evening programmes, details of which 
appear in the daily press, are now conducted from 
the following stations of the British Broadcasting 


Company :— 
London 2LO 369 metres. 
Birmingham 5I1T 420 es 
Manchester 2 ZY 385 be 
Newcastle 5NO 400 5 
Cardiff SWA 353 Bs 
Glasgow 5 SC 415 5 
FRANCE. N 
Eiffel Tower. 2,600 metres. 11.15 a.m. weather 


reports (duration 10 mins.) 6.20 p.m., weather 
reports and concert (duration about 30 mins.) 
10.10 p.m., weather reports (duration 10 mins. ). 

Radiola Concerts. 1,780 metres, 5.5. p.m. news ; 

5.15 p.m. concert till 6 p.m.; 8.45 p.m. news; 
9 p.m., concert till 10 p.m. 

L’Ecole Supérieure des Postes, Télégraphes 
et Téléphones de Paris. 450 metres. Tuesdays 
and Thursdays, 7.45 p.m. to 10 p.m. Saturdays, 
4.30 p.m. to 7.30 p.m. 

Lyons (YN). 3,100 metres, 1:5 kW. 
to 11.15 a.m. daily (Sundays excepted). 
phone records. 


BELGIUM. 

Brussels (BAV). 1,300 metres, I kW. Sunday, 
Tuesday and Thursday, 6 p.m. 

HOLLAND. 

PCGG. The Hague, 


10.45 a.m. 
Gramo- 


1,050 metres, Sunday : 
3 to 5.40 p.m., Concert. Monday and Thurs- 
day: 8.40 to 9.40 p.m., Concert. (Monday 
concerts are sometimes given on 1,300 metres, 
notice of this being given on the previous 
Sunday.) 


60 THE WIRELESS WORLD AND RADIO REVIEW 


APRIL 14, 1923 


Questions and Answers 


% C. B. W. B. (Coventry) su'rite a diagram 
of his receiver, and asks why no signals are received. 

The diagram of connections is correct, although 
it would be better to connect a fixed condenser 
having a capacity of 2 mfds. across the H.T. battery. 
The reason why no signals are heard is probably 
due to bad crystals. We suggest you couple a 
buzzer near the receiver, and notice whether the 
buzzer note is heard in the receivers. A crystal 
receiver is not satisfactory for the reception of 
broadcast transmissions unless you are situated 
within about 20 miles of the broadcasting station. 

„A. T.“ (Ashton-on-Mersey) submits a dia- 
gram of his three-valve receiver, and asks (1) Are the 
connections correct. (2) Whether the condensers are 
properly connected. (3) Why is # no signals are 
recewed unless reaction is used. 

(1) The diagram submitted is correct, except 
that the aerial tuning condenser should be connected 
in series with the A.T.I. when it is desired to 
receive the broadcast transmissions. A large value 
condenser should be connected across the H.T. 
battery; 2 mfds. would be suitable. It is not 
necessary to use the 0-0005 mfd. condenser in 
conjunction with the tuning arrangements already 
provided. (3) A condenser should be connected 
across the primary winding of the low frequency 
transformer connected in the anode circuit of the 
detector valve. Reaction, of course, is very 
helpful in increasing the strength of signals, but 
you should overhaul the aerial and earth, and 
make sure that they are as effective as possible 
under the circumstances. The earth connection 
should be short and should run direct to the earth. 
Nroper aerial insulators should be used, and the 
aerial wire held away from the sides of the house. 

C. J. V. S.“ (Oxford) asks (1) Whether the 
proposed arrangement for switching on the high tension 
battery is suitable. (2) What ts the advantage of 
having the aerial tuning condenser in the earth lead of 
the receiver. (3) Could a diagram showing how the 
syphon recorder, described tn the December 2nd issue, 
is connected be given. 

(1) We do not care for the method of switching 
suggested. We would refer you to the article 
entitled Some Methods of Controlling L.F. 
Valves.“ on page 624, of February 10th issue. 
(2) We suggest the aerial tuning condenser be 
connected in the aerial side of the receiver. In this 
way the apparatus below the tuning condenser is 
at earth potential. (3) No special connections are 
required. The output from the last valve of the 
receiver is connected to the winding of the recorder. 
If a low resistance earpiece has been used in the 
construction of the recorder, a telephone trans- 
former should, of course, be used in the anode 
circuit of the last valve. (4) The method illus- 
trated in your sketch A ” appears to be the best 
arrangement. 

„W. A. Mek. (S.E.24) submits a diagram of 
his receiver, and asks (1) For criticism. (2) What 
type of valve is recommended. 

(1) The arrangement shows one high frequency 
and one detector valve, to which are added five 
stages of low frequency amplification. This is a 
very poor arrangment, and we suggest you abandon 


it. As you wish to use a frame aerial, we suggest, 
you use a combination of three H.F., one detector, 
and three L.F. valves. Signals could not be 
received with a frame aerial without the 
addition of H.F. connected valves. A number of 
diagrams have been given recently, and if you are 
not familiar with the operation of high frequency 
valves, we suggest you commence by using one 
high frequency, adding additional valves as you 
become more experienced. We suggest you use 
“R” type valves throughout the receiver, and 
we would refer you to the diagram given on 
page 702 in the issue of February 24th. 

„S. B. (Midhurst) has a pair of 4,000 ohm 
receii ers which are defective, and wishes to reurnd 
them to a low resistance, and asks (1) What wire 
Should be used. (2) What wire should be used to 
wind a potentiometer. 

(1) We suggest you wind the earpieces with 
No. 34 S.S.C. wire. (2) The potentiometer should 
be wound with No. 36 Eureka wire, which has a 
resistance of 15 ohms per yard. The potentiometer 
should be wound so that it has a resistance of the 
order of 400 ohms. 

„T. G.“ (E.12) submits a diagram of his aerial 
circuit, and asks (I) Which of the proposed arrange- 
ments ts beat. (2) Is the proposed method of leading 
in the aerial wire suitable. (3) Should the aerial 
wire be bare or enamelled copper uvre. 

(1) We suggest you use scheme A. The aerial 
would then be 30’ high, and the length of the upper 
portion would be 58’. (2) The lead-in wire may 
be connected in the manner suggested, provided 
the terminals are very carefully insulated, and are 
mounted away from the walls. (3) We suggest 
you use enamelled stranded copper wire. Enamelled 
7/22 would be quite suitable. 

‘*PLATTING '' (Manchester) submits a sketch 
of his frame aerial and asks why signals are not 
received. 

The frame aerial should be wound with eight 
turns of the No. 20 gauge wire in your possession, 
the wires being spaced 1“ apart. You cannot 
expect to get good results unless high frequency 
amplification is used, and we therefore suggest you 
use two stages of high frequency amplification before 
the detector valve. The method of connecting 
high frequency valves is given in an issue of this 
journal. 

‘*WINDINGS ' (N.) asks (1) Whether there 
is any formula by which he may find the wavelength 
to which coils will tune. (2) With reference to the 
sketch of the aerial submitted, should it be expected 
that interference will be expertenced. 

(1) There is certainly a formula which will enable 
you to calculate the required number of turns in a 
coil. If you have a tuning condenser with a given 
maximum and minimum value, the condenser 
values may be inserted in the wavelength formula 
Wavelength -= 1, 885 ~ LC. This will give you the 
value of L. The values of C and L in the formula 
are in microfarads and microhenries respectively. 
The value of L thus obtained may be used in con- 
junction with an inductance formula. In the case 
of cylindrical coils, the formula for inductance is 
Lomi = Y NLA. , Where m = 3-14, d = the mean 
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diameter of the winding in centimetres. N =the 
number of turns in the winding per centimetre 
of length. L- the length of the coil. K is the 
factor which depends upon the ratio of D to L, and 


may be obtained from a book of tables. We would 


refer you to the book entitled Measurements of 
Capacity and Inductance,” by Nottage, which may 
be obtained from the publishers of this Journal at 
12, Henrietta Street, W.C. (2) We do not think 
you will experience interference through the 
telephone wires running somewhat closely with 
aerial wires, neither will the portion of lead roof 
shown in the diagram harmfully affect reception. 

** A.T.M.”’ (S.E.6) asks for a diagram of a 
three-valve receiver comprising one H.F., one detector, 
and one L.F. «alve. The voltage applied to the 
anode circuits of the valves should be independently 
variable. It is desired to use the tuned anode method 
of high frequency amplification. 

The diagram is given in Fig. 1, and suitable 
values are indicated in the diagram. 


000% 


Fig. 1. 


and one L.F. connected valves. It will be noticed the 
employed, and the reaction coil is coupled with the anode 
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AJAX (Surrey) asks (1) Whether a hot 
water radiator which is close to his receiver may be 
used as an earth. Would it be safe to connect the 
aerial earth switch so that when the aerial is connected 
uith earth any lightning discharges would pass 
through the aerial to earth via the radiator. (2) Par- 
ticulars of the tuning arrangement are submitted, and 
it is asked how the correct settings for the wavelengths 
of distant broadcast stations may be obtained. 

(1) We do not advise the use of the aerial earth 
switch connected as suggested. In the event of 
the aerial being struck by lightning, the lightning 
would have to enter the house through the aerial 
wire before it passed to earth. We suggest the 
use of a small earth plate connected outside the 
building. The radiator, may, of course, be used as 
an earth when receiving if it is found that good strong 
signals are received. (2) We are afraid we cannot 
indicate the settings of the variable condenser 
which, together with the tuning coils, will enable 
you to hear certain broadcast stations. When 


H Tey 


2uF 


HTA 


“A.T.M.” (S. E. 6.) The diagram gives the connections of a three-vulve receiver, one H.F., detector 
tuned unode method of high frequency amplification is 
coil. The circuit is a non-radiating one. 


The potentio- 


meter is connected so that the normal potential of the grids of the first and second valves may be varied. When 

the grids are given a slightly positive potential with reference to the negative end of the filament by moving the 

potentiometer slider nearer the positive L.T., a small grid current flows, which ts sufficient to prevent the 
generation of oscillations. 


H. L.“ (N.16) asks what length of wire should 
be used when constructing an indoor type aerial. 

As you propose to use a crystal receiver, we do 
not think you should use an indoor type of aerial. 
If, however, you are so situated that an outdoor 
aerial cannot be used, we suggest you try using a 
total length of 80’ of wire supported upon the 
arrangement referred to in your letter. You will 
probably find, with a little experimental work, 
that there is a best length of wire to use, and you 
should experiment in order to determine this length 
for yourself. 

GRACE (Derbyshire) submits a diagram 
of a receiver and aerial, and asks whether he should 
expect to receive the Birmingham broadcast trans- 
missions. 

The aerial arrangement is quite satisfactory. 
The receiver is wired correctly, and we think you 
should certainly hear broadcast transmissions. 
A small condenser should be connected across the 
telephones and the H.T. battery. 


listening-in for the distant broadcast stations 
in which difficulty is experienced, we suggest you 
use very loose coupling between the aerial and 
closed circuits. The result will be that tuning 
will be much finer, and, provided the receiver is 
sufficiently sensitive, the stations should be picked 
up. The diagram of connections submitted is, 
of course, correct, although we think you would 
probably obtain an increase in signal strength if 
you used a higher voltage H.T. battery. We 
suggest 60 to 90 volts. 

** IMPROVEMENTS ”’ (Skipton) submits a 
diagram of connections of his receiver and asks 
(1) With reference to the values indicated in the 
diagram, are these correct. (2) What ts the cause 
of the fading away at limes of the transmissions from 
2LO. This effect is noticed by all listeners-in in the 
neighbourhood. 

(1) The anode tuning condenser should have a 
maximum value of 0-0002. If better results are 
obtained when 0-0005 mfds. are used, it is because 
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the anode tuning coil has not sufficient inductance, 
and therefore a larger coil should be used. The 
L.F. transformer, which is connected in series with 
the reaction coil, should have its primary winding 
shunted with a 0-001 mfd. variable condenser. The 
telephones should have a 0-001 mfd. condenser 
connected across them. It would be well to 
connect a 2 mfds. condenser across the H.T. battery. 
(2) We are unable to give any exact explanation 
as to the cause of fading. A number of theories 
have been put forward, and it is very noticeable 
that in some districta fading is prevalent, so that 
it would appear that the nature of the surrounding 
country has a good deal to do with the strength 
of the signal waves which one receives upon 
the aerial. 

A. C. J.“ (Burton-on-Trent) asks (1) Whether 
a third wire can be suspended between two wires of 
his two-wire aerial, the third wire being connected 
with a separate receiver. (2) Is it necessary to have 
a knowledge of the Morse code before one is able to 
obtain a transmitting licence. (3) How may a frame 
aerial be constructed which would have a natural 
wavelength equivalent to that of a standard P.O. 
aerial. (4) Would placing the grid leak to the 
negative of the filament of a single-valve receiver alter 
the signal strength. 

(1) We do not think the arrangement will prove 
satisfactory. If the tuner attached to the third 
wire is tuned to a certain wavelength and valve 
receivers are used, the tendency will be for the 
energy flowing in the twin aerial to have the same 
wavelength as that in the third wire. Mutual 
interference would result. (2) It is essential that 
one should know the Morse code, and indeed should 
be a proficient operator before a transmitting licence 
is obtained. (3) We suggest you use a frame 
aerial having 4’ sides wound with eight turns of 
No. 18 wire, the turns being spaced “ apart. 
(4) It is always advisable to try the grid leak 
connected between the grid and minus L.T. and 
between the grid and plus L.T. in order to ensure 
that the best position of the two is used. There 
is often a slight difference in the signal strength. 
Very often the signal strength will be greater when 
the grid leak is connected between the grid and 
positive L.T. 

W. G. (Dulwich) asks whether, if his aerial 
were taken down and the insulated copper wire 
‘which vs used at present) is removed, and bare copper 
wire used in tts place, will the results be appreciably 
better. 

We do not think results will be very greatly 
improved on this account. 

‘*SALOPIAN ’”’ (Salop) submits a diagram of 
his receiver and asks (1) For criticism. (2) Would 
results be better if a variometer were used in the 
second anode circuit. (3) May a voltmeter and an 
ammeter be connected in the receiver. (4) Is tt 
possible to connect a crystal detector with a switch so 
that the crystal may be used in place of the valve 
detector when required. 

(1) and (2) The diagram of connections submitted 
is correct, and is quite a standard circuit. 
If desired, a variometer or vario-coupler may have 
one of its windings connected in the anode circuit 
of the high frequency valve, and the other winding 
in the anode circuit of the detector valve. The 
extent of coupling between the reaction coil and 
the anode coil is then variable by changing the 
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coupling between the two coils. (3) A voltmeter 
and an ammeter may easily be connected if desired. 
The ammeter may be connected in series with the 
low tension battery, and the voltmeter may be 
connected across the H.T. battery or the filament 
batteries as required. If it is desired, jacks may 
be fitted and connected across the filaments of the 
valves, and the voltmeter connected with the plug 
so that the potential across any of the valves may 
be measured. The method of connecting a crystal 
detector so that it may be used in place of a valve 
detector has been given in recent issues. We would 
refer you to the diagram on page 814, Fig. 2, in 
the issue of March 17th. 

‘t PRIMARY ’’ (Manchester) asks (1) How 
many small Leclanche cells should be connected in 
parallel to sattsfactorily deliver current to the filaments 
of valves. 

(1) We do not think you will obtain satisfactory 
operation by connecting a number of primary cells 
in parallel. You could, of course, try using four 
or five cells connected in parallel. Four sets of 
these cells should be connected in series, and the 
filament current regulated with a resistance. 

„L. E. S. (S.W.14) asks (1) For criticism of 
the diagram submitted. (2) What is the correct 
potential to apply to the anode circuit when Mullard 
Ori type valves are used, and when “ R” type 
valves are used. 

(1) The diagram submitted is correct, and is 
indeed an ordinary standard circuit. (2) We 
suggest you use an anode potential of 45 volts when 
“Ora” type valves are used, and between 
60 and 80 volts when * R' type valves are used. 
We have no knowledge of the other type of valve 
referred to. 

B. T. G.“ (Surrey) submits a diagram of his 
receiver and asks whether the circuit is surtable,’ 
and whether it would be passed by the Post Office. 

The diagram of connections is correct. The 
aerial tuning condenser should preferably be con- 
nected in series with the aerial tuning inductance 
when receiving short wavelength transmissions. 
The anode tuning condenser should have a maximum 
value of 0-0002 mfds. The by-pars condensers 
should be fixed condensers, with a capacity of 0-001 
mfds. A 2 mfd. condenser should be connected 
across the H.T. battery. The aerial circuit and the 
reaction coil may be coupled as suggested to form 
a variometer, but this would hardly be approved 
by the Post Office. We suggest you couple the 
reaction coil with the secondary winding of the 
high frequency transformer. 

S. W. T.“ (Torquay) asks (1) Is the diagram 
submitted correct. (2) What are suitable values 
for the condensers. (3) Could a variable condenser 
be usefully employed at X in the diagram. 

(1) and (3) The circuit is quite suitable, provided 
the tuning condenser is inserted at X in the diagram. 
The condenser is an ordinary aerial tuning con- 
denser, and should have a maximum value of 
0-001 mfds. The high frequency transformers 
may give better results if their windings are tuned 
with variable condensers having a maximum 
value of 0-0002 mfds The small bridging conden- 
sers may have a value of 0:0005 mfds, although the 
best values should be determined by experiment, 
as the construction of the transformer will decide 
the best value to be used. The grid condenser 
should be 0-0003 mfds., and the grid leak 2 megohms. 
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The potentiometer could have a resistance of 
the order of 350 ohms. 

‘*E.L.H.’’ (Portsmouth) asks for a diagram 
of a three-valve receiver employing two intervalve 
transformers, one variometer, two variable condensers, 
and a serves parallel switch. It is desired to use reaction. 

The connections are given in Fig. 2. The 
variometer windings should be divided, the stator 
being joined in the aerial circuit and the rotor 
in the anode circuit. Only one variable condenser 
is required. 
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P. H. (Surrey) asks (1) Why his set is not 
working properly. (2) Whether the receiver may 
be tested. 7 

(1) If the set is constructed according to the 
articles the results should be very good indeed. 
Quite a number of our readers have constructed 
the receiver, and have reported very good resulta. 
We suggest you go through the wiring of the receiver 
and make sure nothing has been omitted. (2) We 


are afraid we cannot suggest anyone who will 
test and put the receiver in order for you. 


Fig. 2. EL. H. (Portsmouth). The diagram gives the connections of a valve receiver with a detector and 


two note magnifiers. 


The reaction coil is coupled to a portion of the aerial cou. This arrangement is not 


recommended for the reception of broadcast transmissions because it is so easy to cause oscillating energy to 
flow in the aerial circuit. 


“ C.B.” (S.W.12) asks for particulars of basket 
coils which will tune from 300 to 3,000 metres. 

We suggest you use a number of coils having 
the following values:—Diameter of former 1}”, 
15 spokes, 3/16“ thick. For the shorter wave- 
lengths, coils having 25, 40 and 60 turns of No. 24 
D.C.C. may be used. For the higher wavelengths 
the coils may be wound with No. 28 D.C.C., and 
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G. S. E.“ (Stretford) asks (1) For a diagram 
of connections, with suitable values of the components, 
of a five valve receiver, the first two valves being 
high frequency connected. (2) Will the low frequency 
transformers, particulars of which are submitted, 
be suitable for use with this receiver. (3) What are 
suitable connections for tapped high frequency 
transformers. (4) How many pairs of 120 ohm 
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Fig. 3. G. S. E.? (Stretford). Here we have a diagram of a five-valve receiver. In the aerial circuit is a 
servee-parallel switch, and a tune-stand-by switch is connected so that either the aerial or closed circuits may 


be joined with the first valve. The 


first and second valves operate as high frequency amplifiers using the 


transformer method. The third valve is the rectifier, while the fourth and fifth are note magnifiers. 


have up to 120 turns. The best values are found 
experiment, as it is not possible to accurately 
calculate the inductance of coils wound in this 


manner. 


telephones may be connected with the secondary 
winding of one telephone transformer. 

(1) The diagram of connections is given in Fig. 3. 
(2). The transformers have too few primary turns. 
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We suggest 6,000 turns for the primary and 18,000 
turns for the secondary. The stalloy stampings 
should be quite suitable, provided care is taken 
to make the butt joints good. (3) The transformers 
are connected in the ordinary manner, but if you 
have purchased the tapped high frequency trans- 
formers, we suggest you communicate with the 
manufacturers and ask them for the connections. 
(4) We think you will be able to connect the four 
pairs of low resistance telephones across the tele- 
phone transformer without any bad results. We 
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gested will give any great increase in signal strength. 
(4) For the aerial wire we suggest you use a No. 50 
coil, and for the closed circuit a No. 35. Perhaps 
better results would be obtained if the aerial 
coil were a No. 75, and the closed circuit a No. 50. 
It ia assumed the aerial tuning condenser is con- 
nected in series. The reaction coil could be 100 
turns of No. 36 S.S.C. wire, wound in a former 
2“ in diameter, with a slot 4’ deep and n wide. 


The reaction coil would be suitable for the wave- 
lengths desired. 
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HF 
“ E.R.S.” (Hammersmith). 


Fig. 4. 


smith) on page 845 of March 24th issue was not correct. 


We regret the diagram given in reply to E.R.S.” (Hammer- 


The connection between the negative L.T. and the 


secondary of the H.F. transformer should be removed. The correct diagram ts given above. 


suggest you connect them in series and parallel— 
two in series and two in parallel. 


‘t QUERIST “' (Kent) submits a diagram of 
his receiver and asks (1) What are the capabilities 
of the receiver. (2) Should it be expected that a receiver 
of this type will operate a loud-speaker without 
further amplification. (3) Would the substitution 
of 7/19 silicon bronze for the existing 7/22 copper 
wire in the aerial give better results. (4) What 
particular coils should be used for the primary and 
secondary windings of the tuner, and how many 
turns should be used in the reaction cotl. 

(1) The diagram of connections is quite correct, 
and very good results should be possible with a 
receiver wired according to the diagram. The 
aerial is rather low at the far end, and we suggest 
you raise it to 35 feet. A good scaffold pole would 
make an excellent mast. The lead-in wire in the 
diagram is shown 20 ft. long. This would probably 
cause a great reduction in the signal strength, 
especially if the wire is run round the sides of the 
room close to the walls. We suggest you connect 
a 0-001 mfd. condenser across the telephones. 
(2) We do not think you can expect this receiver 
to operate a loud speaker, because the first two 
valves are high frequency connected, and the third 
is a detector valve. Two low frequency connected 
valves should be added if it is desired to operate 
a loud speaker. With proper tuning you should then 
be able to receive any of the broadcasting stations, 
and also other long distance transmissions. (3) 
We do not think the change in the aerial wire sug- 


NOTE.—This section of the magazine is placed at 
the disposal of all readers who wish to receive advice 
and information on matters pertaining to both the 
technical and non-technical sides of wireless work. 
Readers should comply with the following rules :— 
(1) Hach question should be numbered and written 
on a separate sheet on one side of the paper, and 
addressed Questions and Answers, Editor, The 
Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the “ Questions and Answers 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which is for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
tf so desired, under a “ nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
tnfringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of 1s., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the maxri- 
mum which may be sent in at one time. 
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The New Type of Licence. 


In our issue of April 7th reference was 
made to the pending reorganisation of Wireless 
Licences, and since that date a good deal has 
been published in the daily press on the 
subject. : 

It is promised that an announcement will 
be made by the Post Office at a very early 
date as to the action which will be taken to 
make the way clear for those who desire to 
construct their own apparatus, so that they 
may do so legally under the provisions of a 
new licence. 

In the present issue we are authorised, as 
the official organ of The Radio Society of 
Great Britain, to publish the text of a Memo- 
randum which has been forwarded to the 
Postmaster-General by the Society, supported 
by endorsement from the affiliated societies 
throughout the Kingdom. 

The view which is most forcibly presented 
in the memorandum just forwarded to the 
Postmaster-General, is that under no circum- 


stances should those who desire to experiment 
with wireless telegraphy and telephony be 
hampered. I+ should make no difference, as far 
as this freedom is concerned, whether the 
experimenter is one who has had a long 
acquaintance with wireless, or whether he 
has been more recently attracted to the subject 
through the publicity given as a result of 
broadcasting, and the attention devoted to the 
subject generally during recent months. 

Positively there must be no restrictions 
imposed which will prevent experimental 
investigation of scientific matters. In no 
other branch of science has such restriction 
ever been imposed. 

The Wireless World and Radio Review has 
long foreseen the difficulty which would arise 
under the existing regulations, and as long 
ago as December 23rd, 1922, there was 
published in this journal an article dealing 
with the problems of the experimental licence, 
and pointing out the necessity for the intro- 
duction of a third type of licence which would 
entitle anyone to make up his own apparatus, 
who desired to do so. In that issue a detailed 
scheme was given providing for freedom for 
the experimenter. This was the first occasion 
on which any constructive scheme had been 
proposed to cope with the difficulty, and 
indeed before those chiefly concerned had 
realised the necessity which existed for a 
revision of the present regulations. 

It is a matter of considerable satisfaction to 
this journal to know that this proposal received 
strong support at the time and has since been 
advocated by contemporary journals and 
the daily press, and we see, further, that it 
is exactly along these lines that the new 
regulations about to be introduced are based. 

It must be apparent to all parties concerned 
that the most effective solution is likely to be 
found in one which will not seriously disor- 
ganise the work which has hitherto been 
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done in the development of broadcasting, 
and therefore the proposals which are now 
being framed will, we believe, be designed to 
give freedom to those who desire to experiment 
and to make up their own apparatus without 
unduly disturbing the existing regulations. 

It is evident that still further changes are 
likely to be found necessary as time goes on, 
but these can be effected gradually without 
disorganising an industry and public service 
. which it is the desire of all of us should 
flourish. 


The Neutrodyne Circuit. 


Details are now available of a new type of 
receiver built according to the design of 
Professor L. A. Hazeltine. In the receiver 
is included a means for neutralising the valve 
capacity, and the apparatus is called the 
Neutrodyne Receiver. The evil effects of 
valve capacity are well-known. The valve 
capacity acts as a coupling between the anode 
and grid circuits, and when each circuit is 
tuned to the same wavelength, the amplitude 
of the signal builds up and oscillations are 
generated. To prevent the generation of 
oscillations, it is usual to employ damping 
devices such as potentiometers. The signals 
suffer distortion because the amount of regener- 
ation is variable, noises are generated, and grid 
current is encouraged to provide damping. 
In addition, the full amplification of the valve 
and associated circuits cannot be utilised. 

The Neutrodyne Receiver is designed so 
that valve capacity is neutralised by the 
addition of small condensers suitably con- 
nected. The advantages obtained are very 
substantial ones. The need for stabilising 
devices and its attendant evils has gone. 
The receiver is under much better control 
and much greater amplification per stage 
is obtainable. Signals do not suffer distortion, 
because now the circuits are designed from 
the point of view of amplification and quality. 
Perhaps the greatest advantage of all is that 
the receiver will not generate oscillations, 
unless of course a reaction coil coupled with 
the aerial circuit is employed. 

For the reception of C.W. signals, a vario- 
meter may be joined in the anode circuit of 
the detector valve when oscillations can be 
generated in the detector valve circuits. The 
oscillations will not be transferred back to 
the aerial circuit. 
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The disadvantages of reaction coupled with 
the aerial or closed circuit tuning circuits are 
well-known. Unless very skilfully used, si 
are distorted, noises are amplified, and the 
amount of amplification is variable. It is 
better then to cut out the reaction coil and 
to design the receiver so that the desired 
degree of amplification is obtained. 

Experimenters will find the particulars of 
the Neutrodyne Receiver given elsewhere in 
this issue of great interest and, it is hoped, 
profit. 


The Application of a Revolving Magnetic 
Drum to Electric Relays. 


At the Institution of Electrical Engineers 
before a meeting of the Wireless Section, 
on April IIth, Dr. N. W. McLachlan, 
M.I.E.E., read his paper bearing the above 
title, and gave a demonstration of the apparatus. 

The instrument consists of a revolving drum 
of iron, which carries a winding. Riding 
on the drum is an iron shoe, which is coupled 
with a lever. The lever may carry contacts, 
or may be connected with the mouth of a 
siphon. When signals are passed through the 
winding, the shoe is dragged in the direction 
of rotation of the drum. The pull between the 
shoe and drum is very much greater than one 
would expect from the laws of electro-magnets. 
The magnitude of the force is such that heavy 
contacts may be moved at high speed with ease. 

The instruments used as recorders and 
transmitting keys only differ in size. 

The recording apparatus was connected with 
a wireless receiver tuned to Paris, and signals 
were recorded. The instrument gives satis- 
factory operation at 350 words per minute, and 
the tape record is remarkably legible. 

When punched tape is fed through a 
Wheatstone transmitter which controls the 
current through the coils of the instrument 
arranged as a transmitting key, the trans- 
mitter signalling circuit is made and broken 
through heavy contacts. The contacts pro- 
vided to the instrument exhibited were three- 
eighths of an inch in diameter. A pull of the 
order of 30 or 40 pounds was required to 
separate the- contacts when current passed 
through the drum winding. 

A description of the instruments, together 
with the circuits used when recording or 
transmitting, will be given in next week’s issue 
of this journal. 
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A NEW TYPE OF NON-OSCILLATING RADIO-FREQUENCY AMPLIFIER 


THE NEUTRODYNE 


A HIGH FREQUENCY AMPLIFIER OF FIRST IMPORTANCE. 


It is worth the while of every experimenter to build a receiver according to the data given and to 
make experiments along the lines suggested. In the event of difficulty, reference can be made to 
the Questions and Answers Department. 


By W. 


I.—VALVE INTER-ELECTRODE CAPACITY. 
APACITY is present between the 
filament and grid, filament and anode, 
and grid and anode. These inter- 

electrode capacities are not negligible at radio- 

frequencies, in fact they modify considerably 
the operation of the valve as compared with 
low frequency amplification. The capacities 
are due to the geometry of the valve—the 
relative position of the electrodes, the connect- 
ing wires which are sealed in the glass, and 
the base which holds the valve legs which are 
joined to the wires leaving the seal. Con- 
sidering Fig. I, it is evident that across the 
tuned circuit AB we have a capacity which 


Fig. 1. The circuit shows a valve coupled with a 

tuned circuit, and with a resistance in the anode 

circuit, The valve capacities are represented by 
C,» Cy, and C,. 


is the resultant of C, C, and C,. Similarly 
across the output circuit D E we have shunted 
the capacity C, together with C, and Ci. 
This is so because E is connected with the 
filament at F through the high tension battery. 


2.—THE EFFECTS OF VALVE CAPACITY. 

The effective capacity across the input 
circuit varies according to the nature of the 
output circuit, and is generally many times 
greater than the input capacity, measured when 
the valve is not joined in a circuit. 

The capacity C, between the grid and anode 
and that between the grid and filament C, 
May interact, so that potential fluctuations 
across C, cause potential fluctuations across 
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C,, with the result that the input circuit is 
given negative conductance. This is equiva- 
lent to saying power is transferred from the 
output to the input circuit. The power fed 
back being in phase with that in the input 
circuit, augments the input power which is 
amplified again. The coupling is sufficient 
to transfer enough power to cause the genera- 
tion of continuous oscillations when both the 
input and output circuits are tuned to the same 
frequency. Thus with the arrangement shown 
in Fig. 2, when the circuit L C is tuned to the 
same frequency as the circuit L, C, continuous 
oscillations may be generated although there 
is no magnetic coupling between coils L and 
L,. The circuits shown may form part of a 
high frequency amplifier. Thus in Fig. 3 
we have the circuits L C and L, C, connected 
to give high frequency amplification. 

It is the usual practice to provide damping 
to prevent self oscillation. A potentiometer 
may be used when the value of the grid 
current may be regulated by making the 
grids more or less positive with respect to the 
filament. The objection to this method lies 
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Fig. 2. Here the tuned anude method of amplification 
ts used. The valve capacities are shown at Ci,. 
Ca and Cy. 


in the distortion of the signal produced as well 
as the broadening of the tuning. Further- 


more, the efficiency of the high frequency 
amplifier is reduced. 
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Another method consists in including a 
resistance in the circuit L, Ci, or building 
coil L, with metal rings secured so that they 
are in the field of the coil. These devices 
are termed stabilisers. They have been called 
(and rightly so) lossers.” All these methods 
broaden the tuning of circuit L,C, and 
seriously reduce the amplification. A method 
sometimes employed is to couple the reaction 
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Fig. 3. Here we have a two-valve receiver with 
one high frequency and a detector valve. The various 
stabilising devices commonly used are indicated. 
Thus a resistance may be included in series with the 
anode coil, or a potentiometer may be connected. 


coil with either of coils L or L, so that the 
energy fed back is out of phase with the energy 
in the coils which results in damping and a 
reduction in amplification. Whichever method 
is employed to prevent the valve generating 
oscillations in its associated circuits through 
the valve capacity it will be noticed three ill 
effects occur : (1) tuning is broadened, which 
is a disadvantage since one is then not able 
to tune out signals with frequencies a little 
different from that of the signal desired ; 
(2) amplification is reduced, involving more 
valves; (3) the signal suffers distortion. 
It is necessary to provide means of preventing 
regeneration, even though oscillations are 
not generated, because with the valve bordering 
on generating oscillations, working is unstable, 
due to variations in the degree of regeneration. 
Distortion and noises result. 

In the above discussion the effect of the 
wiring providing coupling has been neglected. 
One should always wire the receiver to provide 
minimum coupling between circuits due to 
capacity between wires. 


3.—THE ADVANTAGES OF A RECEIVER IN WHICH 
THE CAPACITY COUPLING IS NEUTRALISED. 

It is evident an arrangement which will 
operate to neutralise the capacity coupling 
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will bring with it most important advantages. 
Unless a means for obtaining reaction is 
deliberately employed it will not be possible 
for the receiver to generate oscillating energy. 
This will at once render the use of the damping 
devices mentioned above unnecessary, with 
the result that tuning will be sharper and 
higher amplification per stage obtained. The 
windings employed in the high frequency 
Circuits may be designed to have the lowest 
possible losses. Thus instead of fine wire 
coils, coils wound with No. 24 D.C.C. are used. 
In addition signal distortion through the 
effects of grid currents and regeneration will 
not occur, unless of course, as explained above, 
reaction effects are obtained in the usual 
manner with the aid of a coil connected in the 
detector valve circuit coupled with either 
coils L or L, (Fig. 3). 

Professor L. A. Hazeltine has designed 
receivers in which the valve capacity coupling 
is neutralised. 

The capacity coupling is neutralised with 
the aid of fixed condensers, and the receivers 
are called by him “ Neutrodyne ” receivers. 


4.—THE THEORY OF CAPACITY NEUTRALISATION 

Suppose we have the arrangement given 
in Fig. 4. Here A and B represent circuits 
which are coupled by a stray capacity C 
which may be considered as the resultant 
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Fig. 4. This circuit illustrates how, with the aid 

of coils L and L, and condenser Ci, the effect of the 

stray coupling capacity which ts coupling circuits 

A and B may be neutralised. The current which 

tends to flow through the stray capacity is represented 
by the arrow. 


of the valve inter-electrode capacities, on 
one side, and the other sides are connected 
together as shown. If circuit A contains 
radio frequency energy some will pass through 
the capacity C to circuit B. Now suppose the 
condenser C, and coils L and L, are connected. 
If the values of Ci, L and L, are suitably 
chosen, some current will pass through C,, L, 
to earth. L, and L are tightly coupled. 
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Therefore a pressure will be induced in coil 
L. This pressure will neutralise that across 
the condenser C and no current will flow 
through the condenser from circuit A to 
circuit B. To obtain complete neutralisation 
the following relation holds. 

L,C,= CL. 
Thus if the capacity of C, is made equal to 
that of C, the coils L, and L have the same 
number of turns. 


Fig. 5. This circuit is similar is principle to that 
of Fig. 4, but here the current tends to flow through 
the stray coupling capacity from circuit B to circuit A. 


In Fig. 5 the neutralising arrangement is 
the same, although the stray current is now 
considered to pass from circuit B. With proper 
values the current is neutralised, and the whole 
circuit behaves as though no capacity coupling 
is present. 
5.—PRINCIPLES OF APPLICATION TO HIGH 

FREQUENCY AMPLIFIER. 


In Figs. 6 and 7 are given the connections of 
a valve amplifier with neutralising arrangements. 


Fig. 8. 
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by A. The neutralising winding is coil LI 
and the neutralising condenser C,. The 
disturbing current is supposed to originate 
at B and the tendency is for a current to flow 


Fig. 6. Here the circuit is arranged so that the 

capacity of the valve is neutralised. The neutralising 

condenser is represented by C,. The principle of 
this circuit is identical with that of Fig. 4. 


through C. Since the arrangement is identical 
with that of Fig. 4, neutralisation is secured 
provided coils L and L, are correctly coupled. 
The upper ends of the coils L and L, should be 
of opposite polarity. The neutralising winding 
is coupled to the grid coil. 


Fig. 7. This circuit is similar in principle to Fig. 5. 


The neutralising condenser is Ci. 
In Fig. 7, the disturbance originates at B, 
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This circuit gives the connections of a radio frequency amplifier, using high frequency 


transformers. The last valve is the detector valve. The valve capacities are represented by condenser C. 


It will be noticed the arrangement of Figs. 4 
and 6 are identical, and so are Figs. 5 and 7. 
In Fig. 6 the valve capacity is represented 
by C, the grid coil by L, and the anode coil 


the neutralising coil is coupled with the anode 
coil, and the neutralising condenser with the 
grid. This arrangement is identical in princi- 
ple to that of Fig. 5. 
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6.—PRACTICAL APPLICATION TO HIGH FRE- 
e TRANSFORMER COUPLED AMPLI- 


The e high frequency portion of a radio 
frequency tuned transformer amplifier is given 
in Fig. 8. It will be noticed the primary 


C 


penai 


VQYQYO 


Fig. 9. Method of connecting a neutralising con- 
denser when radio frequency transformers are used. 


windings of the transformers F and F, are 
connected together and with the filament 
through the H.T. battery. The grid circuit 
windings E and E, are each joined to the fila- 
ment battery. e stray coupling capacity 
is indicated by the dotted condensers C. 

The resemblance between Fig. 8 and Figs. 6 
and 7 are easily seen, and one should expect 
that the two windings of the radio frequency 


Fy. 11. 
and a detector valve. The 
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fixed condensers to make all of the circuits 
similar. Referring to Fig. 9, if we sup 

the disturbance is at B, the neu 
condenser C, is connected between the anodes. 
This Circuit is then electrically the same as 
that given in Fig. 6. In Fig. 10 the disturbance 


10. Another method of neutralising valve 
capacity with a neutralising condenser Ci. 


is supposed to operate from point B, and the 
5 condenser Ci is joined between the 
grids. This arrangement is similar to Fig. 7. 
The correct value of the neu condenser 
C, is given by the equation C,L, = CL or 


C= 7 xC. With L and L, similar, C, and C 


are equal. When a step-up ratio of turns is 
employed between primary and secondary the 


Fig. 


Practical diagram of a three-valve receiver wüh two high frequency transformer coupled valees 
neutralising condensers are shown at Ci. 


wavelength range is 180 to 500 metres with the values given. 


transformer will take the place of the coils 
L and L,. In the receivers designed by 
Professor Hazeltine the two windings of the 
transformer are utilised in the same way 
that coils L and L, were utilised in the previous 
figures, and it is only necessary to provide 


capacity C, is larger than C. Thus if the ratio 
CP to S is }, where P and S represents the 
primary and secondary turns of the transformer 
Tr, C, is four times as large as C, the 
stray capacity in the case of Fig. 9, because 
coil P is equivalent to coil L, and S to L. 
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In Fig. 10, where the neutralising condenser 
is joined 5 the grids, with the same ratio 
between e primary and secondary windings, 
the neutralising condenser C, will have } the 
capacity of C. 


Fig. 12. Details of the high frequency transformers 
00 metres. 


for a range of 180 to 5 
7-—PRACTICAL DATA FOR RECEIVER. 
Referring to the diagram given in Fig. 11 
we have two high frequency connected valves 
with a detector. The three transformers, 


Fig. 14. Suggested layout for experimental work. A is the reaction coil or variometer. 
neutralising condensers are marked C. 


Tais Tre and Trg, are built the same. Each 
secondary winding is tuned with a 0:0005 mfd. 
tuning condenser. The primary windings each 
consist of 13 turns of No. 22 D.S.C. wire wound 
upon a former 21 ins. in diameter and 4 ins. 
long. The secondary windings each consist 
of 55 turns of No. 22 D.S.C. wound upon 
a former 3 ins. in diameter and 4 ins. long 


(see Fig. 12). The remainder of the circuit 
is straightfo . It will be noticed the 
aerial circuit is not tuned. 

ising coupling condensers C, are 
best made by iment. Their correct value 


is of the order of 4 micro-microfarads. These 
cannot be built according to formula. Several 
methods are possible. Thus the wires from the 
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grids may be run so that they practically butt 
together. A brass tube may be slipped over 


their ends, and its position varied until 


best results are obtained. Then the tube 
should be fastened. Once the correct value 
has been obtained it will not need to be changed 
unless valves with different characteristics are 
used (see Fig. 13). To obtain the correct 
value a strong signal is tuned in and then the 
first valve filament is switched off. The 
Coo nect: ie them, varied until ng signal. 


5 5 E 

A suggest yout is given in Fig. 14. 
It will be noticed the coils are mounted to 
prevent interaction between their magnetic 
fields. 

9.— TUNING. 

When tuning in stations, since each trans- 
former is alike and the tuning condensers 
are also alike, it follows that their settings 
should also be practically alike. Tuning is 
carried out in the following manner. The 
condenser settings are all set to the same value, 
and each of the settings are until 
a signal is received. Then fine tuning is 
carried out with C. first, then C, and then C.. 
Tuning is carried out backwards, as it were. 
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The author constructed this receiving set from a description given in this Journal. 


Among modifications introduced, he has provided 


for reaction coupling to the tuned anode variometer. This receiver is useful for long-range reception on short wavelengths and 
is inexpensive to construct. 


Making a 
VALVE and CRYSTAL RECEIVER 


HINTS FROM A PRACTICAL EXPERIMENTER. 


By H. E. ADSHEAD, B.A. 


HE construction of this receiver is 

| based on the article published in The 

Wireless World and Radio Review of 
March 3rd, 1923. 

Several changes have been introduced, 
notably the centre panel of ebonite with its 
cramped arrangement of the terminals. At 
present these are put direct through the 
wood, but ebonite bushes will be added if I 
can discover anybody who sells them. I have 
added a reaction coil which is in series with the 
reaction tuning inductances. The detector 
is a rather neat pattern which plugs into 
sockets in an ebonite base-plate. I am rather 
afraid it is a foreigner, however, as it fails to 
pass my original Sherlock Holmes test for 
imported goods ! I will reveal it for the benefit 
of W.W. readers. Measure up the chief 
dimensions of the suspected article and see if 
they come out in centimetres or inches. As 
few of our manufacturers use the metric system 
the test is fairly reliable. Try it, for instance, 
on the diameter of your watch glass. 

I did not find the diameter of the cards in 
the article, which held 17 turns counting one 
side, big enough for the A.T.C., so another 
pair was made 4in. diameter, holding about 
25 turns, and are more effective. One of the 


small cards was used for a reaction coil and is 
mounted to swing on a block of wood łin. 
high. In the maximum position the valve 
emits a low growl. 

The cards may be about the thickness of a 
stout postcard, and the large coils take about 
20 minutes each to wind. I soon found there 
were awkward and easy ways of doing this. 
The first thing to do is to wash one’s experi- 
mental hands. The reel of wire is mounted in 
the vice on a piece of screwed rod, and held 
down by a spring washer and lock nuts to a 
nice tension. This is on one’s left front. 
With the card in front, the tab, which is in the 
“three o’clock position,” is nipped between 
thumb and finger of right hand and the wire 
steered through the slot immediately in front 
and pulled taut and downwards so as to keep 
the turns close. Before passing the wire 
through the next slot the fingers take hold of 
the next tab. In this way the card remains - 
flat, the winding even, and the fewest useless 
movements. The winding goes round counter- 
clockwise, but either face can be used on top 
afterwards. 

The panel measures 12 in. by 5] in., but it 
could with advantage be an inch or two longer. 
The long arms are inclined to catch on things, 
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The practical wiring as viewed from the top. The two inductances marked “ R. T. I.“ (reaction tuning 
inductance) are labelled A. T. I.“ (anode tuning inductance) in the photograph, in order to make use of 


engraved labels on the 


and it might be advisable to saw off the piece 
that projects beyond the board and fix it on 
with a tape hinge so that it will fold back. 
That done and the detector removed enables 
the instrument to pack flat and small. 

The size of the aerial series condenser is a 
Matter of experiment. When tuned in on 
2 LO one requires a bit of inductance in hand, 
or it will not reach Birmingham. Using the 
common of small ebonite condenser case, 
I have five foils with an overlap of } in. by 


market. 


I in. each, and a capacity equivalent to about 
30° of a o- oo15 condenser, i. e., 0°00025 with 
mica dielectric 2/1000" in thickness. A slight 
adjustment of the crystal may be necessary in 
order to get the valve to react properly. 2 LO 
comes in with the coils spaced a little wider 
than in the photograph, but the setting of the 
R.T.I. did not appear to me to be critical. 
The cards were secured by nothing more 
complicated than a bootmaker’s brass brad 
through the centre and clinched over. 


A Wireless Slide Rule. 


of February 4th, 1922, page 704, appeared 
a review of a slide rule by Brydon 
and Hodgson for solving equations of the 
A= RV type. I don't know if any readers 
thought of cutting out the illustration and 
mounting it up. I give a very belated photo- 
graph of how I did it. On November 21st, 
1921 (review February 4th, 1922), there was 
an advertisement of another rule for solving 
Nagaoka’s formula—this could be treated in 
the same way. 
The whole diagram is pasted down first on 
a piece of photographic mounting card, 
and when dry is cut very carefully along the 
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Side “Rule. 
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lines with an old razor blade and steel rule. 
A slightly wider piece is pasted on the back 
of the slide to form a rebate, and the whole 
built up on similar lines to the “ Imperial ” 
exposure calculator and others. 

The slide should be left a very easy fit or it 
will bind and double up. The chief instruc- 
tions for its use can be snipped out of the 
article and pasted on the back. H. E. A. 
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CIRCUIT. 


BRIEF PRACTICAL DETAILS FOR APPLYING THE PRINCIPLE. 


HE circuit given in the accompanying 
diagram is one which is receiving 
considerable attention from American 
amateurs at the present time. The arrange- 
ment is attributed to Mr. E. T. Flewelling. 
It is stated that, as a single valve circuit, 
it is highly efficient, and compares favourably 
with the Armstrong super-regenerative arrange- 
ment, having some advantages in that it is 
simpler to operate and the circuit itself is 
less elaborate to arrange. 


As in the case of the Armstrong circuit, it is 
claimed that a considerable increase in signal 
strength can be obtained from the employ- 
ment of a power valve, although good results 
can be obtained with an ordinary receiving valve. 
Mr. Flewelling himself recommends that the 
leak across the bank of condensers should at 
first be set to a value of half a megohm, and all 
other adjustments be made with the variable 
grid leak, though it is explained that these 
values differ with different types of valves. 
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The circuit makes use of the drop of potential across condensers to stimulate self oocillation, 
whilst damping ts effected by a leak resistance. 


The circuit is published in order that 
readers may have an early opportunity of 
trying it out, and The Wireless World and 
Radio Review would appreciate reports on 
results with a view to publication. 

The controlling factor in the operation of 
the circuit is the value of the grid leak, which 
should be critically variable. The resistance 
shown as 0'5 to 2 megohms, should also be 
variable, and on the adjustment of these two 
values depends the operation of the receiver. 


The circuit is very noisy until the station 
is correctly tuned, after which all foreign 
noises except a whistle are eliminated, and 
by careful setting of the value of the grid leak 
the whistle also can be reduced to such a 
minimum that it ceases to be troublesome. 

Low frequency amplification can be added, 
which of course increases the strength of 
signals considerably. 

It is stated that the circuit can be used 
either with an outside aerial or a frame. 
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THE AMATEUR’S 
EXPERIMENTAL LABORATORY 


II.—A Simple Valve Oscillator and Resonance Indications 


BY 
PHIL R. Coursey, B.Sc., F.INst.P., A. M. I. E. E. 


production of oscillations by be dismantled and enp oe for other pur- 
means of a three-electrode valve with 55 When setting the parts out on a 
feed-back from the plate to the grid d they may conveniently be 
arcuit may be accomplished with several ar- somewhat in the manner sketched in Fig. 2. 
rangements of circuits, but not all of them are It will be noted that on the left-hand side 
ered P when it is desired to use the oao to take T Pgs is raglan 
r for the purposes of carrying out e for the purposes o use only two 
high frequency measurements. Undoubtedly coils are required, a coil-holder for three 
the most satisfactory procedure is to employ coils can of course be used if one is available, 
on all occasions a heterodyne wavemeter in using two of the sockets only, so as to avoid 
which all the components are rigidly mounted purchasing another coil-holder if one for two 
in one instrument. Constructional details coils is not available. It can conveniently 
of an instrument of this type have been be mounted on a small bracket so that the 
published by the writer elsewhere,* and coils hang in vertical planes over the base- 
those interested are referred to that a board, as indicated. 

For the fixed condenser C, a convenient 
value is about o-or microfarad. Any good 
fixed condenser can be employed here, a 
Dubilier type 577 condenser of this value 
being convenient for mounting in the position 
shown. Im the cefitre of the board is the 
valve holder, of the ordinary “R” type, 
preferably of a pattern designed for mounting 
flat upon the baseboard with terminals at 
the fremt. At the right the variable con- 
denser can conveniently be mounted, and 
0 connected up to the coil as shown. 

TELEPHONES With regard to the wiring up of the coil- 
holder, the set will not function properly 
Fig. 1. Circuit diagram of a valve oscillator. 5 5 ae * if si 
For the present, however, to meet the four small circles in Fig. 3 represent the sockets 


needs of those who do not possess such a ‘of the coil-holder the correct arrangement 
wavemeter, or do not wish to build one at f the wiring will be as marked. This arrange- 
this juncture, it will suffice to mount the Ment will ensure that the reaction coil is 


in the correct direction for the production of 
necessary components upon a simple base- oscillations by the valve. 


board, and to wire them up in the manner . : 

drawn out in Fig. 1, or even simply to set hem Any standard pattern of plug-in coils can 

out upon a table, so that when used they can be used in the coil-holder of this oscillator, 
the size of coil to be used depending upon the 


„„The Radio Experimenter's Handbook ” wavelength that it is desired to set up. The 


— Edition), Part II. By Philip R. Coursey. reaction coil should, in general, be of much 
ed by The Wireless Press, Limited the same size as the coil used in the grid 
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circuit. For the shorter wavelengths, the 
next size larger coil in the series of plug-in 
coils should be employed, while for the longer 
wavelengths, the reaction coil may be one 
or two sizes smaller than the coil used in the 
oscillation circuit. 


COIL HOLDER 
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an approximate calibration for the oscillator 
by setting the buzzer wavemeter into operation 
at various settings, and adjusting the oscillator 
condenser until the loudest sounds are heard 
in the telephones. 

Suppose now we set up another oscillation 


A \ 

EN ; s 

Co} ais ¢)}— — ä — : 
X 


VALVE 


ot oe x VARIABLE 


CONOENSER 
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Fig. 2. Practical layout and wiring of a valve oscillator to the circuit shown in Fig. l. 


The variable air condenser used for tuning 
the oscillation circuit may conveniently have 
a maximum capacity of about 0-oor micro- 
farad. | | . = 
Any available type of ordinary receiving 


TO ANODE 
OF VALVE 


@ 


TOTELEPHONGS 


Fig. 3. Method of connecting leads to the coil 
holder circutts. 


valve may be used with this oscillator—such 
as an R,” “ AR,” Ora, © Cossor,” or if a 
suitable adaptor is used, a V24” valve. Asa 
general rule an H.T. voltage of about 30 volts 
will prove sufficient, with a 4-volt accumulator 
for the L.T. supply. 

This oscillator may be most simply used 
with the double-click method for indicating 
resonance, to which reference has already 
been made in the first article in this series. 
Those experimenters who already possess 
an ordinary buzzer wavemeter, such as the 
Townsend, may, if they wish, determine 


circuit closely adjacent to this valve oscillator, 
this second circuit consisting solely of a coil 
and a condenser, we can easily determine 
when the two circuits are in resonance without 
connecting any additional apparatus to the 
second circuit. This arrangement is indicated | 
in Fig. 4. In this diagram a portion only 
of the circuits of the valve oscillator are drawn 
in, the essential parts being the coil L, and 
condenser C, as these determine the frequency 
of the oscillations. The second oscillation 
circuit consists of the coil L, with the variable 
condenser C, connected across its ends. 


SECOND 
OSCILLATION 
CIRCUIT 
LLLI TILLI 
Ly 
OSCALATOR 
C3 0 
Fig. 4. Arrangement for culibrating a tuned circuit, 


If the sizes of the coil L, and of the condenser 
C, are such that the natural frequency of the 
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circuit so formed is the same as that generated 
by the valve oscillator, the second oscillation 
circuit will absorb energy from the valve, and, 
if the coupling between the two circuits is 
sufficient, the oscillations will almost if not 
quite cease. This causes a click in the tele- 
phones connected to the valve oscillator, and 
this click can be used as an approximate 
indication of resonance. 


What actually happens is that as the second 
circuit passes through resonance, as its tuning 
condenser is varied, oscillations are induced 
in it, the strength of these oscillatory circuits 
mcreasing as resonance is approached. If 
the condenser C, is turned further, beyond 
the resonance value, forced oscillations persist 
in the circuit, the near-by oscillator forcing 
the current in L, C, to oscillate at its own fre- 
quency. A point is eventually reached, how- 
ever, when the valve oscillator can no donger 
maintain the forced oscillations in the second 
circuit, so that a sudden jump of frequency 
occurs, and the frequency of the oscillator 
which had been changed slightly by the effect 
of the near-by second circuit suddenly reverts 
to its proper value, this change accompanying 
the click in the telephones. 


Thus it will be seen that the click in the 
phones occurs not exactly at the true resonance 
point, but when the second circuit is slightly 
detuned from the oscillator. Similarly, if the 
tuning condenser C, is turned in the opposite 
direction a click will again be heard in the 
telephones just after the resonance point has 
been passed, but in this case the click will 
occur on the opposite side of the resonance 
point to the first click, that is to say, one click 
will occur just above the resonance point 
and one click just below. The amount by 
which these clicks are separated depends 
upon the coupling between the two oscillation 
circuits—i. e., upon their nearness together 
the closer the coupling the more widely they 
are separated. 


For all ordinary purposes it suffices to note 
the readings of the condenser scale of C, at 
which the two clicks occur, and to take the 
mean position as the true setting for resonance. 
By loosening the coupling between the two 
Circuits, i. e., by moving them further apart, 
the clicks become closer together, almost 
merging into one, so that by adjusting the 
telative position of the two circuits quite an 
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accurate setting for the resonance point can 
very easily be obtained. 


The reality of the existence of oscillations 
induced in the second circuit L, C, at the 
resonance point can be shown by tapping one 
terminal of the condenser C, with a moistened 
finger as the setting of this condenser is moved 
through the resonance value, while listening 
in the telephones attached to the valve oscilla- 
tor. At the resonance setting a click will be 
heard in the telephones each time the condenser 
terminal is touched, since touching the terminal 
in this way throws the circuits into and out 
of resonance. 


Likewise the fact that the second circuit 
draws energy away from the valve oscillator 
can be shown in a similar manner. If the 
terminal of the condenser C, of the valve oscilla- 
tor, that is connected to the grid of the valve, 
is tapped witha moistened finger while listening 
in the telephones a loud click will be heard 
each time the terminal is touched, thus forming 
an ordinary indication of the presence of 
oscillations in that circuit. When the second 
circuit is brought into tune with the oscillator the 
strength of these clicks will be much reduced, 
while they may even cease entirely if the coup- 
ling is close enough, thus showing that the 
second circuit is drawing away most of the 
oscillatory energy from the first. Either 
of these two “tapping” methods forms a 
good alternative to listening for the -double 
click for indicating resonance, and under 
certain conditions of coupling, etc., these 
methods enable a more accurate indication 
of resonance to be obtained than is given by 
the double clicks. 


These indications of resonance can very 
readily be applied to the comparison of capacities 
and to the calibration of variable condensers 
im a manner that will be dealt with in detail 
in the next article. 


PROGRESS IN BROADCASTING. 


It is stated that 260 Wireless Manufacturing 
firms have become members of the British 
Broadcasting Co. The number of types of 
Broadcast Receiving apparatus approved by 
the P.O. is 1,450. Wireless Receiving Licences 
at present issued total approximately 115,000, 
of which about 80,000 are in respect of receiv- 
ing sets bearing the trade mark of the British 
Broadcasting Co. 


78 THE WIRELESS 


WORLD AND RADIO REVIEW 


APRIL 21, 1933 


INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORV-III. 


It is the purpose of the writer to deal with the principles underlying the action of wireless receivers and 


transmitters 
idea of the action of their wireless set. 


Those who know why, obtain much pleasure which is not experienced by those who have no 


The series has been specially designed so that the readet who follows each section as it appears will 
have obtained a complete wireless education with a minimum of time and trouble, and he will be in a 
position to successfully design his own wireless equipment. 

By reason of his work in supervising the replies to the gain and difficulties of readers, the writer has 


an experience which is not possessed b 


other engineers. Read 


ers wil] appreciate that this ‘experience will 


y 
de reflected in both the selection and the method of presenting the subject. 


By W. JAMES. 
(Continued from page 47 of the previous issue.) 


10.—Electrical Power. 

Electrical power is expressed in watts, and 
is the product of volts and amperes in a circuit ; 
thus, watts (W) = VI. As an illustration, the 
power lost in the 10 fesistance in the last 
example is the product of 6 amperes and 
6 volts, which gives 36 watts. The power may 
be expressed in another form. As volts=JR, 
instead of writing the equation W = VI, we 

may write W = PR watts. 

11.—Cells in Series and Parallel. 

The reader is probably familiar with the 
construction of the ordinary type o of dry cell. 
A section of a dry cell is given in Fig. 12. 
It consists of a zinc 
22 cylinder A, which forms 
1 the containing vessel. 
The base I is fitted to 
the cylinder, and con- 
sists of 75 per cent. 
asphalt, 124 per cent. 
paper pulp, 121 per 
cent. resin. The carbon 
rod D is surrounded 
with a depolarizer C of 
manganese dioxide and 
plumbago, wrapped 
round with porous 
paper. The excitant, B, 
consists of sal-ammo- 
niac, which is mixed 
with other salts and 
forms a paste, and it is 
poured between the 
zinc case A and the de- 


Fig. 12. Section of 
dry cell. 


polarizer C. The top of the cell consists 
of a layer of cork, E, and is sealed with a 


layer of pitch, F. The tube G is to 
provide an escape for any gases which 
may be produced by the chemical action 
of the cell. A terminal H is fitted with the 
carbon rod, and a wire J with the zinc con- 
tainer. The cell has an electromotive force 
(or generates a potential difference across its 
terminals) of 1.55 volts. The carbon rod is the 
positive terminal. The chemical reaction 
which takes place when the cell 1s connected 
with a circuit is such that zinc chloride and 
hydrogen are formed. The hydrogen travels 
in the direction of the current and tends to 
collect around the carbon. In the cell, how- 
ever, the carbon rod is surrounded with the 
depolarizer, which is rich in oxygen. The 
hydrogen unites with the oxygen, 5 
water. When a large current is taken 
the cell, the hydrogen collects faster than it 
can be absorbed by the depolarizer, with the 
result that as hydrogen gas has a very high 
electrical resistance, the current in the circuit 
falls off. Dry cells are therefore only suitable 
for supplying small currents. During the life 
of the cell the zinc is slowly consumed. The 
cell, of course, offers resistance to the 
of current. The resistance will be smaller the 
larger the cell. During the life of the cell, 
its resistance increases as the constituents are 
gradually consumed. The larger the cell, the 
longer will be its life, and the greater the 
current which may be taken from it without 
its voltage falling off. 
CELLS IN SERIES. 

To connect cells in series, the zinc of one 
cell is connected with the carbon of the next, 
or generalising, the positive of one cell is 
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joined with the negative of the next, as shown 
m Fig. 13. The rule applies, of course, 
whether the term cell is used to indicate dry 
cells or accumulators. The positive terminals 


225 


SYMBOL 


Figs. 13 and 14. The diagram shows cells joined in 
series. The positive terminal (+) of one cell ia 
connected with the negative terminal () of the next, 
and soon. The total voltage is then that of one cell 
multiplied by the number of cells in series. 


are usually coloured red, and the negative 
black. The effect of connecting cells in series 
is to increase the total voltage. Thus, if each 
cell has a potential difference of 1.5 volts, and 
forty are connected in series the total ia 
available is 40 x 1.§ or 60 volts. That 

voltages of cells in series must add together 
is obvious when we consider that the negative 
terminal of cell B, Fig. 14, is at the same 
potential as that of the positive terminal of 
cell A, since they are connected with a wire. 
The positive terminal of cell B is 1.55 volts 
above that of its negative terminal, therefore 
the voltage difference between the negative 
of A and the positive of B is 2 x 1°§§ volts. 
If the internal resistance of a single cell is r 
ohms, and there are N cells connected in series, 


-A Bl+ 

Fig. 15. Here we have two cells joined in parallel. 
The two negative terminals (—) are connected and 
form one pole, while the two positive terminals are 
connected together and form the positive pole. The 
pressure available ts equal to that of one cell. The 
current which may be taken, however, is twice that 

which may be taken from one cell. 
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from what has been explained before, the total 
resistance of the cells will now be N x r ohms. 

The current available is that which may be 
taken from a single cell. ‘When we wish to 
obtain voltages greater than that of one cell 


we join them in series. 


The current available 


is that which may be taken from a single cell. 


CELLS IN PARALLEL. 


With cells in parallel, the positive terminals 
are all joined together, and the negative 
terminals are all joined, as shown in Fig. 15. 
The voltage between AB is that of a single 
cell, but the current which may be safely 
taken from the combination is doubled. If 
there are N cells connected in parallel, and 
it is permissible to take a current of i milli- 
amperes from one cell, with the cells con- 


nected in parallel, Ni 


taken. 


milliamperes may be 


The total internal resistance of the cells is 
now r — N ohms, where r ohms is the internal 


resistance of one cell. 


12.—The Condenser. 

It has been stated previously that if we 
have two bodies which are insulated from 
each other, that is, they are held so that they 
are separated with anon-conductor of electricity, 


and one body is given 
an excess of electrons 
or 1s charged negatively, 
while the other is 
robbed of electrons or 
is positively charged, 
an electric strain is set 
up between the two 
bodies. The distribu- 
tion of electrons will be 
something similar to 
the distribution illus- 
trated in Fig. 16. 
There is a tendency 
for the electrons accu- 
mulated on the negative 
plate of the condenser 
to be drawn over to 
the positive plate. 
Consider now the ar- 
rangement shown in 
Fig. 17. Here we have 
a switch S with which 
we are able to connect 
a battery B with the 
plates, or, with the 
switch in position 2, 
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Fig. 16. This figure gives 
an idea of the electrical 
state of affairs when two 
bodies held close together 
are charged. Here the left 
hand conductor is charged 
positively, that is, it has 
less than the normal 
number of electrons. The 
right hand conductor is 
negatively charged, and 
consequently has an ex- 
cess of (electrons. An 
electric strain is set up 
between the conductors. 


the connecting wires 


are connected across the plates. When 
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the switch circuit is closed at the contact 1, 
a current will flow, rapidly at first, and 
then more slowly until it ceases altogether. 
The acticn is this. When the battery 


L R 


Fig. 17. With the switch S in position 1, the buttery 
is connected, and there is an electron flow until the 
plates are charged. Plate L will receive an excess of 
electrons, while plate R is robbed of electrons. The 
electron flow is shown in Fig. lO, curve A. When 
the electron flow ceases, it is plain the back pressure 
set up due to the lines of force is equal to the pressure 
of the buttery. The variation in pressure across the 
condenser terminals is shoun by curve B, Fig. 10a. 


is connected, an electron current begins 
to flow due to the potential difference of the 
battery, the plate R parting with electrons 
which accumulate on plate L. At the moment 
of switching the battery into circuit there is 
no electric strain between L and R, and con- 
sequently a large flow results, but as electrons 
begin to collect on plate L, an electric strain 


— 
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Fig. I7d. These curves show the rise of the back 


pressure ucross the condenser and the fall of the 
charging current as explained in connection with 
Fig. 10. 


is set up, and consequently the rapidity of the 
electron flow is reduced until the magnitude 


APRU 21, 1923 


of the strain is such that no more electrons wil! 
pass to L (see Fig. 17a). The plates are now 
fully charged, and if we wish to give them a 
larger charge the number of cells in the battery 
must be increased, or, what is the same thing, a 
battery with a higher potential difference must 
be connected. It is apparent then that a 
larger number of electrons will accumulate 
on plate L, because electrons will continue to 
flow until the electric strain produced has the 
same magnitude as the difference in pressure 
of the battery. The charge may be increased 
in other ways. Thus, if the area of the plates is 
increased, more electrons will flow, or the 
increase may be brought about by bringing 
the plates closer together. 

- Suppose now the switch is moved to 
position 2. The electrons accumulated on 
plate L will rush to plate R, which is deficient 
in electrons, through the connecting wires, 
until each plate has again its normal distribu- 
tion of electrons. At the same time the electric 
strain disappears, and there is therefore no 
difference of potential between the plates. 

The current which flowed into the condenser 
is called the charging current, while, due to 
the electric field, a small displacement has 
occurred in the dielectric, as the material which 
separates the plates (in the case considered, air) 
is termed. The displacement in the dielectric 
is called a displacement current. 

The arrangement is termed a oondenser. 
Suppose now the condenser is charged again, 
and then the switch left in its neutral position. 
If a dielectric such as a sheet of mica is now 
placed between the charged plates, the potential 
difference across the plates falls immediately 
to a lower value, because the mica is a better 
conductor of electric strain lines than air. 
If the switch is again closed so that the con- 
denser may agam be fully charged, the final 
charge will be several times greater than when 
only air separated the plates. The capacity 
of the condenser has been increased. The 
ratio of the capacity of the condenser when 
the dielectric is mica to that when the 
dielectric 1s air is called the dielectric constant 
of mica, or its specific inductive capacity. It 
is found different substances affect the capacity 
in various degrees. Below is given the 
dielectric constants of various substances. 


Dielectric constant or 
specific inductance capacity. 


85 to 10 · o (depending on 
the grade of glass) 


Substance. 


Glass z 
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Mica... .. 4°0to 8-0 (an average value 
18 5 

Paraffin 2°0 to 3.0 

Shellac .. 3˙0 to 3°7 

Wood .. 3˙0 to 6°0 

Castor oil 4°7 

Transformer oi] 25 

Water 81-0 


The capacity of a condenser is measured in 
farads, and a condenser has a capacity of one 
farad when it receives a charge of one cou omb, 
when a potential difference of one volt is 
connected to it. The coulomb is the unit of 
electrical quantity, and is the quantity of 
electricity transferred by a current of one 
ampere in one second. The coulomb may be 
looked upon as similar to the gallon. If water 
is flowing in a pipe we may say so many gallons 
have passed a certain point in the pipe. We 
could also say water is flowing through the 
pipe at the rate of so many gallons per second, 
which corresponds with the ampere. A con- 
denser possessing a capacity of one farad is 
never used, and in wireless work we use 
capacities of the order or microfarads (one 
millionth part of a farad), abbreviated mfd. 
or ufd. Sometimes the micro-microfarad 
(mmfd. or upfd.) is used. Condensers ordi- 
narily used have capacities ranging from 
2 mfds, or 2,000,000 mmfds., down to 0°00005 
mfds. or 50 mmfds. 

When a condenser is charged it should hold 
the charge for a considerable time without 
diminution. If the dielectric is not a perfect 
insulator the charge will slowly leak away. 
With some condensers, the condenser may be 
fully charged, and then, after a moment or 


two, if the charging battery is again connected, 
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another small charge will be taken. This is 
due to dielectric absorption, and is due to the 
time which the electric strain in the dielectric 
takes to penetrate the dielectric. In a similar 
manner the dielectric takes time to recover 
from the strain. If the condenser is dis- 
charged by connecting a wire across its 
terminals, and the wire is then removed, it will 
be found that a second and even smaller 
discharge may be taken. 

Dielectrics may be the seat of losses in a con- 
denser. The charging and discharging, with 
its corresponding setting up and collapsing of 
the strains in the dielectric heats the dielectric, 
and so power is lost. This is liable to cause 
further trouble, as the insulating properties of 
the materials used as the dielectric is often 
seriously reduced when heated. Condensers 


which are used in high potential circuits, such 


as wireless transmitters, where they are sub- 
jected to strains which may vary many thousands 
of times per second, should therefore be built 
with a dielectric which has a small power loss, 
otherwise it should be expected the condenser 
discharge will sooner or later take place 
through the dielectric. 


Fom k 


Fig. 18. 


Condensers are represented by the symbols 
given in Fig. 18. The symbol to the left 
represents a fixed condenser, while that to the 
right represents a variable condenser, that is, 
one in which the capacity may be varied by 
altering the distance between the plates. 


(To be continued.) 


BROADCASTING. 


GREAT BRITAIN. 

Regular evening programmes, details of which 
appear in the daily press, are now conducted from 
the following stations of the British Broadcasting 
Company :— 

London 2LO 369 metres. 
Birmingham 5 IT 420 8 
Manchester 2 ZY 385 8 


Newcastle 5NO 400 $5 

Cardiff 5 WA 353 ji 

Glasgow 5 SC 415 a 
FRANCE, 


L’Ecole Supérieure des Postes, Télégraphes 


et Téléphones de Paris. 450 metres. Tuesdays 
and Thursdays, 7.45 p.m. to 10 p.m. Saturdays, 
4.30 p.m. to 7.30 p.m. 


Lyons (YN). 3,100 metres, 1°55 kW. 10.45 a.m. 


to 11.15 a.m. daily (Sundays excepted). Gramo- 
phone records. ; 


BELGIUM. 
Brussels (BAV). 1,300 metres, 1 kW. Sunday, 


Tuesday and Thursday, 6 p.m. 


Eiffel Tower. 2,600 metres. 11.15 a.m. weather HOLLAND. 
‘| reports (duration 10 mins.) 6.20 p.m., weather PCGG. The Hague, 1,050 metres, Sunday: 


reports and concert (duration about 30 mins.) 
10.10 p.m., weather reports (duration 10 mins. ). 

Radiola Concerts. 1,780 metres, 5.5. p.m. news ; 
9.15 p.m. concert till 6 p.m.; 8.45 p.m. news; 
9 p.m., concert till 10 p.m. 


3 to 5.40 p.m., Concert. Monday and Thurs- 
day: 8.40 to 9.40 p.m., Concert. (Monday 
concerts are sometimes given on 1,300 metres, 
notice of this being given on the previous 
Sunday.) 
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RADIO 
BROADCASTING* 


By Dr. N. W. McLacuian, M.LE.E. 


FTER a discussion of the general 

principles which apply to the trans- 

mission of speech and music in radio- 
telephony the all-important question of musical 
quality is treated in detail. 

Probably the most difficult instrument 
to reproduce is the piano. The reason for 
this is the percussive or impulsive action of 
a piano which causes the microphone system 
to vibrate in two ways instead of only one. 
The fundamental frequencies or vibrations 
per second on a piano vary from about 20 
to 3,500, but the overtones extend much 
beyond the latter figure. Speech vibrations 
or frequencies vary from 100 to 5, ooo per 
second. Most of the energy is carried by the 
frequencies below 1,000 periods per second, 
but the essential characteristics determining 
interpretation are carried by frequencies greater 
than 1,000. 

Telephonic systems can be severely tested 
when reproducing the high audio-frequency 
hiss in the sibilants, the jingling of coins, 
the high notes on a violin or piano, drums 
and clapping of hands. Good test words 
begin or end with 60 8, e “th,” cc nd, 99 
66 v, 5 cc e,” for dimple: és sink, 55 “fi ve, „ 
a thrive, * « invaluable.” 


It is a difficult matter to find a single micro- 
phone which will reproduce all types of musical 
. instruments and different voices, and in order 
to secure good reproduction from solo instru- 
ments, and proper blending in orchestras, 
it is advisable to use a number of microphones 
of different characteristics. 


A certain amount of distortion in a radio 
broadcasting system is due to the microphone. 
An unpleasnt effect is obtained if a horn is 
used in conjunction with the microphone to 
increase the strength of the speech or music. 


Distortion is introduced in a degree by 
iron-cored transformers. To obviate this 
as much as possible, special amplifiers in 
which the valves are coupled by resistances 
and condensers are used. 


* Abstract of Lecture to Institution of Electrical 
Engineers at Birmingham. 
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By pushing reaction too far it is possible 
to spoil a transmission which is otherwise 
good. This is due to the selectivity of the 
circuit being too high, and at the same time 
variable. Thus to get the best from broad- 
casting there should not be a paucity of 
valves. 

A source of distortion which becomes 
readily evident is over-control of the trans- 
mitter. 

Since a rectifying valve is employed in the 
receiver, it creates, in virtue of the curvature 
of its characteristic curve, two frequencies 
from an out-going single frequency from the 
transmitter. In a complex musical sound 
there are many different frequencies, and when 
these are all doubled and the combination 
ones resulting from the interaction of the 
different vibrations are added, the result is 
aurally offensive. When the modulation 
of the transmitter is not too deep the alien 
frequencies are of minor importance. 

Distortion due to improper adjustment 
of the valves at the receiver, and the use of 
unsuitable valves is a common occurrence. 
An amplifying valve should not approach its 
rectification or saturation points. Thus for 
loud signals it is necessary to use large valves at 
the output to the loud speaker. Grid currents 
should be avoided. 

With almost all varieties of loud speaker 
the best quality is obtained when the intensity 
is moderate. When the sounds are very loud 
the effect is to introduce in the loud speaker 
tones which are not present in the incoming 
waves, as in the case of over-control there 
are produced rather distressing combination 
tones. 

Furthermore, owing to the use of vibratory 
mechanism in all forms of loud speaker or 
telephone headgear hitherto manufactured, 
there is a variation in the intensity of sound 
when the pitch is altered. At the beginning 
and the end of a musical sound, especially 
from percussive instruments, the natural 
frequency of the loud speaker and its family 
of overtones are superposed in varying degrees 
upon the main vibration. Thus, owing to the 
variable action of the mechanism on the 
incoming acoustic vibration, the output is 
distorted. 

Finally, to make allowances for the distorting 
influences in the transmitter and the receiver, 
it is necessary to distort the input from the 
microphone to give pleasing quality in the 
telephones or loud speaker. 
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Accumulators and H.T. Batteries. 
2. MAINTAINING ACCUMULATOR BATTERIES IN GOOD CONDITION. 


By L. F. FOGARTY, A. M. I. E. E. 
(Continued from page 50 of previous issue.) 


Through the kindness of many well-known 
accumulator manufacturers, I am able to show 
you several modern forms of accumulators (Fics. 
6 to 12). All these types are suitable for radio 
work. 

When a new accumulator is purchased in a dry, 
uncharged condition, the first charge will require 
to be continued for a period of 30 to 50 hours, 
in order to bring it into proper condition for long 
service, 


By courtesy of the Chloride Elect. Storage Co., Ltd. 
Fig. 6. Portable accumulator for filament heating. 


Certain manufacturers have produced types 
which permit of very rapid charging, and in which 
it is not necessary to give an uninterrupted first 
charge of 30 to 50 hours, but apart from these 
details and other variations, such as the type of 
container and separator, all lead accumulators 
operate on the same principle, and all require 
practically the same treatment and care. 

For instance, it is very important in the first 
place to fill the accumulators with acid of the 
right kind and of the right specific gravity in 
accordance with the maker's instructions. To 
ascertain this we make use of an instrument called 
a hydrometer, which enables one to measure the 
gravity at all times, for this latter changes in 
accordance with the charge in the cell. 

When we speak of a specific gravity of 1-200, 
we mean that the acid solution is 1-2 times heavier, 
bulk for bulk, as compared with an equal volume 
of pure distilled water, so that if a cubic centimetre 


of pure water weighs 1 gramme we would know 
that a cubic centimetre of the acid solution would 
weigh 1-2 grammes. 
A certain type of 
hydrometer, shown 
in Fig. 13, is very 
suitable for use 
with small accumu- 
lators of the portable 
kind, where the open- 
ing in the container 
and the space between 
the plates would not 
permit of introducing 
the hydrometer direct- 
ly into the solution. 
The type shown con- 
sists of a glass tube 
drawn out at one end, 
and fitted with a rub- 
ber bulb at the other, 
similar to a fountain 
pen filler but of much 
greater size. Within 
this outer tube there 
is placed an ordinary 
hydrometer consisting 
of a glass tube, the 


By courtesy of the Chloride Elect. 
small end of which Storage Co., Ltd. 
carries a graduated Fig. 7. Unspillable type for 
scale and the large filament heaiing accumulator. 
end contains a number 

of lead weights se- 
cured in position by 
cement. The scale is 
calibrated by placing 
the tube in acid 
solutions of known 
definite strength and 
noting the depth to 
which the tube sinks. 
Naturally the tube 
will sink deeper into a 
light liquid and less 
into a dense liquid. 
By means of the rub- 
ber bulb it is possible 
to suck up acid out 
of the accumulator in 
sufficient quantity to 
float the hydrometer 
proper, when a reading 
can be taken and the 
acid returned to the 


By courtesy of Fuller's United 
Electric Works, Ltd. 


Fig. 8. The special Fuller cell from which it was 
Block Accumulator. A originally taken. Fig. 
unique construction pos- 14 shows an enlarged 


sessing several advantages. view of the hydro- 


84 THE WIRELESS WORLD AND RADIO REVIEW 


By courtesy of Fuller’s United Electric Works, Ltd. 


Fig. 9. Portable Fuller Block Battery for filament 
heating. 


meter floating in the acid and indicating a reading 
of 1-280. 


The hydrometer readings serve to indicate the, 


amount of charge in the battery, and it is advisable 
to take readings of each cell from time to time, 
which should be done immediately after a charge, 
as at that time the density or gravity of the acid 
will be uniform in each cell. 
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By courtesy of the Chloride Elect. Storage Co., Ltd. 


Fig. 10. A new type of accumulator, designed to 
replace the dry cell high tension battery. 


The specific gravity of the electrolyte falls during 
discharge in proportion to the ampere hours taken 
out of the battery. For instance, if the specific 
gravity of a fully charged cell equals 1-250, a reading 
of 1-200 will mean that the cell is slightly more 
than half charged, whilst a reading below 1-200 
and above 1:15 indicates that the battery is less 
than half charged. 
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A specific gravity of 1-150 or below indicates 
that the battery is completely discharged, and should 
be given a full charge forthwith. Similarly, if the 
gravity of the acid in a fully charged cell falls to 
1:18 after a short time, and without having been 


vi Lay * p tae 
. 


By courtesy of the Hart Accumulator Co., Ltd. 
A portable accumulator for supplying valve 
plate currents. 


discharged, it will indicate some trouble, which 
must be located and rectified. 

Hydrometer readings should never be taken 
after water has been added to bring up the level 
of the acid, as in such cases the water would rest 
on the top of the denser acid solution, and the 
hydrometer readings would be misleading. The 
cells should therefore be filled so as to well cover 
the active parts and fully charged. The specific 
gravity readings may be taken after the cells 
have freely gassed. | 

It should be noted that in normal operation an 
accumulator does not lose acid, but that the 
lowering of the level of the solution is due to 
evaporation of the water constituent only, and for 
this reason acid should not be added to an accumu- 
lator, but only pure water, preferably distilled ; 
but rainwater may be used. 

When a battery is insufficiently or irregularly 
charged it cannot be expected to work properly, 
for the normal sulphate hardens and increases in 
bulk, thereby filling the spongy pores in the plates 
and impeding the free circulation of the acid. 
Unless the battery receives proper and immediate 
attention it will be entirely ruined. On the other 
hand, constant overcharging tends to detach the 
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By Siriy of Fuller’s United Electric Works, Ltd. 
The Fuller Block High Tension Battery. 


Fig. 12. 
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active material from the positive plates, and 
ultimately produces a state of affairs equally as 
bad as sulphation. 


Fig. 13. The 
hydrometer. 


Both the density of the acid and the charging 
rate indicated by the makers should be rigidly 
adhered to, as each maker knows the values most 
suitable to his product. 

Incidentally the battery should be kept clean 
and dry and all connections securely tightened 
down. Any corrosion of the copper or brass 
terminals should be well cleaned with a weak 
solution of soda or ammonia, and vaseline applied 
to protect them from further destruction. 

A fully charged battery should not be allowed 
to stand idle for many months at a time, but be 
given a charge every two months or so, and water 
added to keep the plates well covered. The charge 


Fig. 14. An enlarged view 
of the floating hydrometer. 


Fig. 15. 


A convenient type of voltmeter for 
battery testing. 
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to be given should be sufficient to make all the 
cells gas freely. 

A good accumulator, if fully charged, may be 
put on one side for a period of six months without 


Fig. 16. A burni celluloid con- 

tainer caused by fusing of the 

connector and current leakage 
along the path of the acid. 


serious harm, but it wil] be better if it can be given 
a charge more frequently as before mentioned. 

On the other hand, if it has stood for the full 
period, it should be given a long charge of at least 
30 to 50 hours at 


half normal rate 
before being put into 
regular use. 


As most of the 
batteries used for 


— jd 7 
aoe ~. 


wireless reception 
are of the portable 
pattern, fitted in 
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transparent cases, it 
is easy to ascertain 
their condition by 
observing that there 
is no protrusion of 
active material or 
deposit in the bottom 
of the container. 

It should also be 
ascertained that the 
plates are not broken 
or distorted, and 
that crystal deposits 
are absent on the 
positive plates, which 
should be of a dark 
brown colour in 
comparison to the 
light grey negatives. 
One can also verify 
the specific gravity and the voltage of the cell 
under normal discharge. A very convenient volt- 
meter for this purpose is shown in Fig. 15. i 

Wherever a portable battery of the kind 
described requires cleaning out it should first be 


„5 
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Fig. 17. Effect of neglect. 
The acid has not been kept 
up to the required level and 
dirt has entered through the 
missing vent plug. 
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fully charged, and then, replacing the vent plug, 
be well shaken up, turned over, and as much of the 
acid and sediment as possible poured out. By 


Fig. 18. A sulphated battery due to 
running tt too low on discharge. 


repeated filling with clean water and shaking, all 
the sediment may be washed away. The cell may 
then be filled with fresh acid of the correct specific 
gravity, and given a prolonged charge at the 
rate shown on the instruction label. 

Where a number of cells of different capacity are 
charged in series, the battery having the lowest 
charging rate will determine the current to be used. 

An accumulator cannot be considered as fully 
charged until all the cells are gassing or bubbling 


Fig. 19. 
water has caused bad sulphating and 
pitting of the connecting bars. 


The use of impure acid and 


freely, and the specific gravity of the acid has risen 
to a maximum stationary value maintained for 
several hours. 
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If the battery becomes warm during charging it 
is advisable to stop, or reduce the rate, as the 
temperature must not be allowed to exceed 100° F. 
In every case free ventilation must be provided 
and the vent plugs removed, otherwise the explosive 
gases will be unable to escape and may be detonated 
through a spark at any time. Similarly, whenever 
charging is being done from a supply exceeding 
50 volts, care must be taken to insulate the battery 
from earth, and to see that there is not a film of 
acid on the surface which may act as a short 
circuit. The evil effect of carelessness in this 
direction is shown in Figs. 16 to 20. 

The first example shows a fused celluloid con- 
tainer caused by heating of the terminals and 
leakage of current along the path of acid. 

ig. 17 shows the effects of ill-treatment 
through failure to keep the plates covered 


Fig. 20. The insulation to earth 
has been destroyed by the supply 
current during charging. 


with acid and the entrance of dirt through a 
missing vent plug. 

The next example (Fig. 18), is of a hydrated 
cell and shows the effect of running a cell too 
low on discharge. 

The fourth example (Fig. 19) shows the damage 
caused through the use of impure acid and 
water, the plates being badly sulphated and the 
bars pitted and corroded. (Fig. 19.) 

The fifth example (Fig. 20), shows a cell in which 
insulation to earth has been destroyed by the 
voltage of the supply current used for charging. 
It is most important that proper precautions 
be taken when accumulators are charged direct 
from the mains in order to avoid such breakdown 
or shock to the operator. 

(To be concluded). 


Radio Society of Great Britain. 

The next meeting of the Society will take place 
on Wednesday, April 25th, at 6 p.m. (tea 5.30) at 
the Institute of Electrical Engineers, Savoy Street, 
Thames Embankment, London, W.C., when 
Mr. G. G. Blake, M.I.E.E., will deliver a lecture 
entitled Historical Notes on Wireless Telegraphy 
and Telephony”. 
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Wireless Club Reports. 


NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as 
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased 


to consider for publication papers read before Societies. 


with the Radio Society of Great Britain. 


An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretartes direct in every case unless otherwise stated. 


Hackney and District Radio Society.* 

On March 22nd, at the Y.M.C.A., Mare Street, 
Hackney, Mr. Ince brought along his two-valve set 
for exhibition and criticism. Mr. E. F. Walker 
also exhibited a five-valve set of good appear- 
ance and finish. To it was connected an Amplion 
loud speaker, and for test purposes the window was 
thrown open and the loud speaker turned facing 
the street. The reception of 2 LO was apparently 
of sufficient interest to the passers-by to keep 
them waiting for some six minutes during one 
interval. Towards the end of the evening the 
crowd became so great that the test was closed at 
the request of the police. It was decided during 
the evening to communicate with local hospitals 
offering to provide the inmates with radio concerts. 

At the meeting held on Thursday, April 5th, it 
vas announced that in connection with a lecture to 
be given on May 10th by Mr. L. L. Robinson, 
Borough Electrical Engineer for the Borough of 
Hackney, the Mayor of Hackney had kindly 
consented to preside. 

After the usual formal business, Mr. Bell demon- 
strated the wiring of the frame aerial he had 
presented to the Society, and some excellent signals 
were received on the Society's set by means of the 
frame aerial. 

Non-members of the Society are heartily wel- 
comed to all meetings of the Society, and especially 
to a lecture to be given by Mr. O. S. Puckle, on 
“Telephone Receivers,” on Thursday, April 19th, 
1923, and to the above-mentioned lecture by 
Mr. L. L. Robinson. 

Hon. Sec., C. C. Phillips, 247, Evering Road, 
E.5. (Letters only.) 


The Ilford and District Radio Society.* 

On March 22nd Mr. J. F. Payne lectured on 
“Short Wave Reception, with Special Reference 
to the Armstrong Regenerative Circuit.” 

_March 29th was an informal evening. Mr. L. L. 
Vizard spoke on the various ways of applying the 
“tuned anode” method of H.F. amplification, 
demonstrating the circuits by means of his 
receiver. 

On April 5th Mr. A. S. La idsler, L.D.S., R. C. S. 
(Eng.), lectured on H. F. Currents,” and gave a 
very impressive demonstration by means of a spark 
coil and a Tesla coil. He showed how H. F. currents 
of fairly high amperage could be passed through 
the human body without any ill effects or unpleasant 
sensations. 

Hon. Sec., 77, Khedive Road, Forest Gate, E.7. 


Sunderland Wireless and Scientific 
Association.* 
At a meeting held on Saturday, March 24th, at 
Westfield House, Mr. W. T. Maccall, M. Sc., 


M. I. E. E. presiding, Mr. M. G. Scroggie, B.Sc., of 
the University of Edinburgh, lectured upon Some 
Experiments on Wireless Reception, with Special 
Reference to Valve Amplification.” The lecturer 
described in a clear and simple manner original 
work that he had performed in the subject of 
resistance retro-action. 

Hon. Sec., A. Richardson, Westfield House, 
Sunderland. 


Ipswich and District Radio Society.* 

At a meeting held at 55, Fonnereau Road, on 
Monday, March 26th, the competition was decided 
for the best home-made wireless receiving set, for 
junior members only, the judging being carried out 
by Messrs. Walsh, Akester and Bird. Masters J. 
Mayhew and Douglas Barbrook each entered a 
single valve panel and two-valve set, entirely made 
by themselves at home, and submitted written 
papers showing such a grasp of the subject and 
lucid exposition of the means whereby the results 
were obtained that it was almost impossible to 
prefer one to the other, but, on points of originality, 
the first prize was awarded to Master Mayhew, 
and the second to Master Barbrook, the third being 
given to Master A. Tonkins for a two-valve cabinet. 

After a few remarks by the Chairman, Mr. Page 
proposed a hearty vote of thanks to the judges, and 
also to the Secretary, for instituting so interesting 
a competition., 

Hon. Sec., H. E. Barbrook, 46, Foundation Street, 
Ipswich. 


Portsmouth and District Wireless 
Association.* 

There was a welcome ‘increase in attendance at 
the weekly meeting held at the John Pile Memorial 
Rooms, Fratton Road, on March 28th, when Mr. 
G. J. Claret gave an address on A 14 kW. Marconi 
Spark Transmitter.” 

Amongst the Club’s recent activities was a 
demonstration of wireless telephony given at the 
Institute for the Blind, North End. Music and 
speech were received through a seven-valve set 
which operated two loud speakers, entirely filling 
the large and packed hall with sound. 

On Wednesday, April 4th, for the benefit of 
beginners, a special lecture was given by Mr. A. G. 
Priest, on some simple receiving sets. He first 
described a crystal receiver and finally dealt with 
a two-valve tuned anode set with crystal recti- 
fication. 

The first number of the Club’s magazine, The 
Portsmouth Aether, will be ready on or about 
the Ist of May. 

Enquiries regarding the Club's activities will be 
welcomed by the Hon. Sec., Stanley G. Hogg, 
9, Pelham Road, Southsea. 
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The Woolwich Radio Society.* 

On March 28th, at the Y.M.C.A., Mr. A. G. 
Beeson gave a lecture on X-Rays,” which he 
had been specially asked to repeat in view of ite 
immense popularity last vear. 

Hon. Sec., H. J. South, 42, Greenvale Road, 
Eltham, S.E. 


The Clapham Park Wireless Society.* 

A general meeting was held on March 28th. 
Following the business of the evening, Mr. C. D. 
Richardson gave some instructive remarks on the 
elementary principles of electricity in so far as they 
concern wireless, dealing with potentiometers, 
galvanometers, and the Daniel standard cell. 

On April 24th Mr. A. L. Beedle explained the 
workings of the G.P.O. telegraphs to an interested 
audience. 

The Society is a very active one, devoted solely 
to scientific matters, and the Hon. Sec. states that 
social pursuits such as dancing are eschewed, the 
members evidently being of sterner stuff. All 
bona fide amateur experimenters, whether novices or 
otherwise, are welcomed. Meetings are held every 
Wednesday at 67, High Road, Balham, at 7.30 p.m. 

Hon. Secretary, J. ©. Elvy, A. M. I. E. E., 
12, Tavistock Street, Strand, W. C. 2. 


Swansea and District Radio Experimental 
Society.“ 

On Wednesday, April 4th, the Society listened to 

a very interesting lecture given by Mr. D. W. 

Walters, of Gowerton, on Transatlantic Tests.“ 

The lecturer was congratulated on being fifth in 


order of merit during the recent Transatlantic 


Tests, and the Society feel honoured at having such 
a distinguished amateur. Mr. Walters gave a 
description of the circuit used in these tests. 

At an interesting Discussion Meeting of the 
Society, held on April 4th, the log extract of one 
of the members, Mr. A. T. Cole, showed that he 
was successful in hearing five of the British Broad- 
casting Stations on a crystal set, viz., Glasgow, 
London, Manchester, Newcastle and Cardiff. 

All those in the district interested in Wireless 
are invited to join the Society. 

Hon. Sec., H. Morgan, 218, Oxford Street, 
Swansea. 


The Wireless and Experimental Association.“ 

At the meeting of the Association at the Camber- 
well Library on April 4th, the Secretary was wel- 
comed back after his long absence on business 
in the North of England, where he had profitably 
occupied his time in starting a new Wireless Associa- 
tion. The Secretary then gave a talk on variometer 
construction with examples. Mr. Herbert, member, 
read a short and very amusing paper on How 
I became a Wireless Enthusiast.” 

Hon. Sec., Geo. Sutton, 1, Melford Road, S.E.22. 


The Finchley and District Wireless Society.* 

On Thursday, April 5th, at St. Mary's Schools, 
Church End Finchley, Mr. Howard gave an in- 
teresting talk on the charging of accumulators 
at home. 


The Hon. Secretary wishes to draw attention 
to the slackness of a large number of the 
members. 


Hon. Sec., A. E. Field, 28, Holmwood Gardens, 
Finchley, N.3. 
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Dewsbury and District Wireless Society.* 

The Hon. Secretary issues a strong appeal to 
members to be more regular in attendance. 

It has been suggested that a Difficulties ” 
night be held in the near future, at which members 
may discuss their radio troubles. It is also hoped 
that a number of Field Days can be organised 
for the summer months. 

Hon. Sec., Fred Gomershall, A.S.A.A., 1, Ash- 
worth Terrace, Dewsbury. 


North Middlesex Wireless Club.* 

On April 4th, at Shaftesbury Hall, Bowes Park, 
the members enjoyed a very instructive and 
interesting account of Mr. Garland's experiments 
with High Frequency Amplification. The most 
effective way of increasing the selectivity of re- 
ceiving apparatus is undoubtedly, in Mr. Garland’s 
opinion, the use of High Frequency Amplification. 

Following the lecture, Mr. L. C. Holton answered 
various questions which had been placed in the 
Club question-box at the last meeting. This 
question-box promises to be a very popular insti- 
tution among the members. 

Hon. Sec., H. A. Green, 
Wood Green, N.22. 


The Hall Green Radio Society. 

The above is the title of a new Wireless Society 
which has been formed at Hall Green, Birmingham 
Application for membership should be made to the 
Hon. Sec., F. C. Rushton, 193, Robin Hood Lane, 
Hall Green, Birmingham. 


Nottingham and District Radio Experimental 
Association. ` 
Attention is drawn to the change of Hon. Secretary 
and the gentleman who now holds this position 
is Mr. H. B. Old, 10, St. Jude’s Avenue, Mapperley, 
Nottingham. 


Eastern Enfield Wireless and Experimental 
Society. 

A successful wireless exhibition, organised by 
the Society, was held in St. James’s Hall, Durante 
Road, on March 16th and 17th, the surplus proceeds 
being given to the Ponders End, Enfield Highway 
and District Nurse Fund. The Hon. Sec. of the 
Exhibition was Mr. W. F. Ling. 

The Exhibition was opened on the 16th by 
Dr. C. E. Hiatt, of the Edison and Swan Electric 
Co., Ltd., and on the 17th by Mr. Councillor F. J. 
Spackman. A comprehensive range of apparatus 
was on view, and the exhibitors included Messrs. 
Rich and Bundy, Edison and Swan, Falcon Garage 
and Hawker and Wildman. Four aerials, erected in 
the Hall, were used for demonstrations which 
excited considerable interest. 

Asst. Hon. Sec., W. F. Ling, 234, Durants Road, 
Ponders End. 


The Uxbridge and District Radio and Ex- 
perimental Society. 

A very successful meeting was held on March 27th, 
when an able discourse on Wave Motion was 
given by Mr. H. E. Wild, followed by Mr. G. G. 
Bailey, who lectured comprehensively on The 
Crystal Set and its Functional Powers,” demon- 
strating his remarks with apparatus. Mr. S. E. 
Newton also gave the members some very interesting 
information on Headphones. 

Hon. Sec., J. R. M. Day, 10, Cowley Road, 
Uxbridge. eos 


100, Pellatt Grove, 


APRIL 21, 1923 


Rawtenstall and District Radio Society. 

On Wednesday, April 4th, Mr. Deavin, of the 
Dartford Radio Society, gave an interesting 
lecture on The Earlier Methods Used in Wireless,” 
and a lively discussion ensued. The speaker 
had on view three radio sets, including a crystal 
set on which he receives 2 LO at a distance of 
30 miles. The whole set only measured 3 ins. 
square by 3 ins. deep. 

A hearty welcome is given to all radio enthusiasts 
in the district to become members and those 
interested should communicate with the Hon. Sec., 
J. W. Butterworth, 11, Bank Street, Rawtenstall, 
Lancs. 


Bournemouth and District Radio and Electrical 
Society. 

Capt. Hobbs, M.C., of the 4th Tank Battery, 
lectured to the Society on Friday, April 6th, on 
“Amplification and Switching Arrangements.“ 

There was a splendid attendance, and everything 
points to the Club becoming a power in the radio 
world. 

Hon. Sec., A. Reynolds, Town Hall, Bourne- 
mouth. 


Rye and District Radio Society. 

On Friday evening, April 6th, a demonstration 
of radiotelephony was given at the Baptist School- 
room, Rye, to about 200 people. A four-valve set 
was used (1 H.F., 1 R., 2 L. F.), reactance capacity 
coupled, bualt by two of the members, which, with 
the assistance of a Brown relay and two Amplion 
loud speakers, made the concert from 2 LO audible 
throughout the hall. 
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It has been decided to restrict the meetings to 
once & month during the summer and to endeavour 
to arrange some outdoor work during the fine 
weather. l 

Hon. Sec., W. E. Philpott, 18, Eagle Road, Rye, 
Sussex. 


The Sydenham and Forest Hill Radio Society. 

The Society, which has been in existence for 
some time, caters for both advanced and ele- 
mentary students of wireless, and all interested are 
cordially invited to come to the meetings, which 
are held every Monday between 7 and 10 p.m. 
at the Greyhound Hotel, Sydenham (in the chess 
room). 

Hon. Sec., M. E. Hampshire, 139, Sydenham 
Road, S.E.26. 


The Redhill and Reigate Radio Society. 

The first general meeting since the Society’s 
reorganisation was held on Thursday, April 5th, 
when the Secretary reported a very satisfactory 
financial position. Members were very gratitied to 
hear that a number of influential local gentlemen, 
including Brigadier-General Cockerill, and Mr.Charles 
Wordingham, the well-known consulting engineer, 
had honoured the Society by becoming Vice- 
Presidents. It was decided to hold informal 
meetings on the first Thursday in each month at 
8 p.m., and formal meetings with lectures on the 
third Thursday at the same hour., 

New members will be welcomed at any of 
these meetings, or should apply direct to the 
Hon. Sec., C. W. Johnson, 111, Station Road, 
Redhill. 
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TEXT. OF THE MEMORANDUM ON 


Broadcasting and the Licence Problem 
Addressed -to the Postmaster-General by the Radio Society of Great Britain. 


ing has been forwarded to the 

Postmaster - General by the Radio 
Society of Great Britain. The Wireless World 
and Radio Review, as the official organ of the 
Society, is authorised to publish this memoran- 
dum in order to bring it prominently to the 
notice of all readers. This memorandum has 
previously been sent all over the country to the 
Societies affiliated with the Radio Society of 
Great Britain, and has been discussed at their 
various meetings. All the main points are 
strongly supported by the Societies which have 
reported to date, and the large majority have 
accepted in full the detailed suggestions also. 


The following is the text of the Memorandum: 
The Radio Society of Great Britain is an organi- 
sation representing about 160 of the wireless societies 
&cattered throughout the British Isles and about 
30.000 persons. The Society includes men of 
Science who have worked upon the fundamentals 


N MEMORANDUM upon Broadcast- 


of wireless, engineers and designers, artisans and 
operators, and an even larger number of non- 
professional students of the subject. All these 
meet with the common ideal of spreading the study 
of electricity in one of its most fascinating phases 
among all classes of the community and join hands 
in the public-spirited endeavour to foster wireless 
science in the national interest. 

The study of wireless is one of the best gateways 
to all electrical knowledge. The design and 
construction of wireless apparatus is a valuable 
part of electrical education. The practice obtained 
by actual use of the apparatus is an excellent way 
of acquiring skill in manipulation, and makes the 
amateur a participator in the regulation of the 
world’s wireless tratħe. All this is immensely to 
the public advantage, for, in the first place, in our 
modern electrical civilisation our commercial 
survival depends upon the attention given to 
electrical subjects. In the second place, the 
existence of a nucleus of persons trained in wireless 
is an important contribution to the national 
security. In the third place, the wide dissemina- 
tion of electrical thought produces an atmosphere 
that fosters electrical ability and facilitates the 


1 4 1 


90 THE WIRELESS WORLD AND RADIO REVIEW 


emergence of electrical genius. Unless this 
encouragement exists we shall become even more 
indebted than we are at present to foreign discovery 
and invention, and we shall have to pay an even 
larger tribute as royalties on foreign patents than 
we do to-day. 

The Radio Society of Great Britain can therefore 
claim that its activities are in the highest degree 
of national importance, and it need hardly be said 
that in spreading a love of the study and practice 
of wireless the Society is absolutely disinterested. 
In this spirit the Socety has welcomed the advent 
of broadcasting for at least two reasons. It appears 
probable that all those who listen-in frequently 
will gain information of the possibilities and of the 
limitations of wireless intercommunication, and it 
is probable that some of those who begin by 
listening-in for amusement may be led on to take 
a thoughtful interest in this branch of science. 
The Society therefore looked forward hopefully to 
the rapid multiplication of students, constructors 
and operators of wireless apparatus. 

Three or four months’ experience of broadcasting 
have brought unexpected consequences. For 
instance, practice in the art of receiving signals 
with modern apparatus has been made difficult or 
physically impossible in certain areas at certain 
times. Again, many new restrictions have been 
imposed on old licence-holders, and the obtaining 
of new licences has been made less easy. All this 
is so clearly against the public interest, and affects 
so many members of the Radio Society, that the 
matter has been forced to the urgent attention of 
the Committee. 

The principal ways in which members of the 
Society and others are affected adversely may be 
summarised as follows: 

(a) Experimental receiving stations within a 
few miles of a broadcasting station are jammed so 
badly that practice in picking up other stations, 
in learning the Morse code and in testing apparatus, 
are impossible during the hours usually available 
to the experimenter. It is even impossible to 
calibrate a wavemeter for strictly scientific 
purposes. 

(b) Experimental transmitting stations are 
greatly hampered because the co-operating station 
is jammed, and because it is impossible to inter- 
cept before transmission on the licensed wave- 
length in the manner required by the permit. 
A branch of science with high potentialities is 
thus destroyed during a large portion of each 
day. 

(c) The existing broadcasting regulations 
prohibit an owner from studying or improving 
his own apparatus. This prohibition, if it could 
be enforced, would be an edict compelling 
ignorance, and would destroy the only chance 
that broadcasting had of being of national 
educational value as well as an entertainment. 

(d) The granting of experimental licences has 
been made more difficult rather than more easy, 
and serious would-be learners of wireless science 
are hindered in beginning their studies. This 
is quite contrary to the public interest, and 
appears besides to be contrary to the intention 
of the Act of Parliament. It is said to have led 
to much evasion of the regulations, and possibly 
to infraction of the law. 

(e) The selling of apparatus in sealed cases is 
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tending to lower the standard of manufacture, 

and the limiting of designs to certain standard 

types usable only in this country cannot but 
react most injuriously upon all attempts to build 
up an export trade in wireless apparatus. 

The Committee collected a number of suggestions 
for the amelioration of the disadvantages enume- 
rated above. The technical suggestions included 
the following :— 


1. The broadcasting stations should be pro- 
hibited from emitting high frequency harmonics 
or overtones, and should be restricted absolutely 
to their proper wavelengths. 

2. The power to be employed should not be 
allowed to exceed an allotted figure. 

3. Modern methods of modulation should be 
made compulsory. 

4. More blank hours should be arranged for 
the use of students of wireless, especially on 
Sundays, and the hours fixed should be adhered 
to. It is stated that at present the blank hour 
is frequently filled illegitimately, and the broad- 
casting station thereby becomes a permanent 
obstacle to the worker. For the benefit of the 
listener-in the blank hours might be taken in 
rotation by the various broadcasting stations. 
The Committee also discussed a number of sug- 

gestions for the improvement of the present system 
of licences. As desirable guiding principles, it was 
agreed that every competent British subject must 
retain his right to possess a licence for experimental 
work, must remain entitled to construct and to use 
his own apparatus under the licence, and must not 
be coerced into paying any sum or sums towards 
the Broadcasting Company if he does not use the 
entertainment they provide, always excepting any 
proportion of the usual licence fee which the 
Postmaster-General may allocate to the company. 

The following scheme of licensing was a 
upon as likely to be satisfactory to all parties con- 
cerned. Three kinds of licence might be issued :— 

(1) The broadcasting licence for use with 
apparatus marked B.B.C., fee 10s. 

(2) The experimental licence at a low fee for 
qualified persons not listening-in to the broad- 
casting transmissions, say 10s. 

(3) The listening-in licence allowing the use of 
any apparatus, bought or home-made, for the 
purpose of listening-in, fee 20s. The Broad- 
casting Company might supply holders of this 
licence with a neat badge, changed annually, 
as acknowledgment of payment of the fee. 
Such a badge suspended near the apparatus 
would serve as a guarantee of payment for the 
entertainment. 

The Committee suggested that a fourth kind of 
licence might be issued to hotels, restaurants, 
cinemas, etc., costing £5 or £10. 

It was agreed that the Society could not accept 
the suggestion that any form of licence should be 
endorsed with a requirement that any component 
parts purchased under the licence must be marked 
B.B.C. The Society would offer no objection to 
an endorsement limiting purchasers to componente 
marked of British manufacture. 

The Committee decided to put on record their 
demand that action taken on the above suggestions 
should not affect the enjoyment or issue of trans- 
mitting licences for experimental purposes. 
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Notes 


Reception of 2 LO in Italy. 

A reader in Venice points out that he is able to 
receive regularly transmissions from the London 
Broadcasting Station, and, in fact, with his 
apparatus he finds that the signals are stronger 
than those transmitted in Paris by the Eiffel Tower 
and the Radiola Concerts. His aerial is a double 
wire about 65 ft. long, and the equipment a 
Marconi 16 type crystal tuner with a French 
three-valve magnifier. 


Broadcasting in India. 

A meeting has been held at Delhi to discuss the 
formation of a broadcasting company for India. 
The Government proposal to limit the licence of 
one company was opposed on commercial and 


any information which might be regarded in the 
light of propaganda is forbidden. 
Australian Broadcasting. 

An Executive Committee will shortly be ap»ointed 
in Sydney to consider the best means of eliminating 
any monopoly of wireless broadcasting in Australia, 
and recommendations are being prepared for pre- 
sentation to the Wireless Board and the Federal 
Government. 

The World Wireless Chain. 

Apropos of our recent note on the Marconi 
Company’s scheme for the erection of high power 
stations in this country for communication with 
European capitals, it is reported that a provisional 
site has been chosen for the first station on the 


[ PAotopress, 


The Children’s Hour at 2LO. 
Miss Cecil Bion (Aunt Sophie), Mr. Stanton Jefferies (Uncle Jeff), Mr. Rex Palmer (Uncle Rez), 
Mr. Arthur Burrows (Uncle Arthur), and Capt. Lewis (Uncle Caractacus), who are responsible 
for the Children’s Entertainment at the London Broadcasting Station. 


geographical grounds, and nothing definite is 
likely to be settled for some months until the 
various interests have been called together for 
the purpose of expressing their opinions. 

Wireless in New Zealand. 

Radio telegraphic regulations for amateur, 
experimental and broadcasting stations, has been 
officially approved by the New Zealand Cabinet. 
The dominion is divided into four radio districts 
—Auckland, Wellington, Canterbury and Otago, 
each with inspectors. Evidence of British nation- 
ality must be furnished by applicants for licences, 
and a declaration of secrecy regarding public 
correspondence is required. The broadcasting of 


Marlborough Downs, Wiltshire. An alternative 
site in the Midlands has also been under considera- 
tion. Mr. Godfrey Isaacs, managing director of 
the Marconi Company, states that they are only 
awaiting the issue of the necessary licence by the 
Government to begin with the erection of the 
station, which will really be a group of six stations. 
The English station will ultimately be linked u 
with ten other stations, to be situated in Sout 
Africa, Australia, Montreal, Vancouver, India, 
Buenos Aires, Rio, Pernambuco, Peking, and 
Tokyo. Each of these stations will include one 
transmitting section and three or four receiving 
sections. a 
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Ship Wireless in Ports. 

A decision of importance to ship-owners has 
been made by the General Post Office in con- 
currence with the Government Departments con- 
cerned. In future, no objection will be raised to 
the use of licensed apparatus on a ship in all har- 
bours and estuaries, with certain exceptions, in 
the United Kingdom. The exceptions are the 
naval harbours of Portsmouth, Plymouth, Chatham, 
Sheerness and Rosyth and also the Port of London 
above Cross Ness, t.e., the lower extremity of 
Barking Reach. 

The use of wireless on ships while in harbour 
has long been sought after, the objection to the 
practice being of course the possibility of inter- 
ference with Government and commercial land 
stations. In the new arrangement, precautions 
are taken to prevent this and the concession may 
be withdrawn at any time at the discretion of the 
Postmaster-General. 


Loss on State Wireless Stations. 

The loss on the working of Leafield and Cairo 
P.O. stations was on April 5th, the subject of com- 
ment by Sir Burton Chadwick, M.P. for Wallasey. 
In discussing a statement from the Postmaster- 
General regarding the income and expenditure of 
these stations he said that a very e 
state of things was revealed. 

It appeared from this statement that the Leafield 
station was costing £36,000 a year, and that the 
revenue for the nine months ending January was 
only £24,200. The figures for the Cairo station 
were even more extraordinary. The expenses 
were estimated by the Post Office at about £49,000 
a year, whilst the revenue for the nine months 
ending January amounted to only £4,700. 


Low Power Amateur Telephony to Amsterdam. 

We have received some interesting details of 
low power telephony from Mr. Hugh N. Ryan 
(5 BV), of Wimbledon Park, S.W.19. His remarks 
are prompted by the letter from 2 SH, published 
in our issue of March 24th, reporting transmission 
to Amsferdam with only 0.195 amperes radiation. 

Mr. Ryan’s claim is as follows. A few nights 
ago, at 2350 he received a call from OYS, Amster- 
dam. On his replying with 0.4 amperes radiation, 
OYS reported very strong signals. After reducing 
power step by step, he states that good reception 
was still reported with only 0.01 amperes radiation. 
The receiver was a single.valve set. 


Broadcast Talk on Howling. 

An instructive address to the listener-in was 
given from the Birmingham Broadcasting station 
recently by Dr. Ratcliffe, President of the Birming- 
ham Experimental Wireless Club, who spoke on 
the use of valve sets and the avoidance of oscillation. 
It is stated that since the address the canaries ” 
have been less busy. 


Wireless Advertising. 

What is probably the first printed brochure 
devoted exclusively to Wireless Advertising has 
been issued under the title of Progress, by the 
well-known wireless publicity specialists, Messrs. 
Bertram Day & Co., Ltd., of 9 and 10, Charing 
Cross, London, S. W. I. The special advertisement 
treatment required by the new industry is clearly 
dealt with and many interesting facts regarding 
illustration and display receive attention. 
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Birmingham Wireless Competition for Juniors. 

The fascination exerted by wireless on the 
youthful mind was well demonstrated at a unique 
radio exhibition held at Cotteridge, Birmingham, 
on Thursday, March 15th, and opened from 5 IT 
by Mr. Percy Edgar, the station director. The 
occasion was the exhibition of the wireless work 
of the students of the Cotteridge Day Continuation 
School. About 100 receiving sets, crystal and 
valve, and some 200 component parts were shown, 
almost all representing original ideas. The ex- 
hibitors were pupils in the wireless class of Mr. 
A. E. Vick, an assistant master and well-known in 
Birmingham wireless circles. Dr. Ratcliffe, Presi- 
dent of the Birmingham Experimental Wireless 
Club, acted as judge and prizes were awarded as 
follows :— 

Scamell and Abbott prize for best workmanship, 
general design and efficiency : S. Ackrill. 

Scamell and Abbott prize for original ideas: 
1. A. Harvey. 2. G. Curtis. 

Dr. Ratcliffe’s prize for best crystal set: B. G. 
Hewitt. 

Mr. C. V. Bew’s (Headmaster) prize for best 
class and school work: F. Sheldon. 


Book Received 
The “S & T’’ Wireless Log Book. (Simp- 
kin, Marshall, Hamilton, Kent & Co., Ltd. 
ls. net). 
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Forthcoming Events 
FRIDAY, APRIL 20th. 

Sheffield and District Wireless Society. At 
7.30 p.m. At the Department of Applied 
Science, St. George's Square. Lecture: Sound 
Reproduction by Wireless,” by Mr. H. Lloyd, 
B.Eng. 

Leeds and District Amateur Wireless Society. 
Lecture by Mr. T. Brown Thomson. 

Radio Society of Highgate. At 7.45 p.m. At 
the 1919 Club, South Grove, N.6. Lecture: 
Elementary Theory, Part JII,” by Mr. H. 
Andrewes. 

SATURDAY, APRIL 21st. 

Oldham Wireless Society. At St. Thomas's 
Schools, Coppice, Oldham. Exhibition and 
Demonstration. 

The Fulham and Chelsea Radio and Social 
Society. At 7 p.m. Dance and Soirée. 
TUESDAY, APRIL 24th. 

The Fulham and Chelsea Amateur Radio 
and Social Society. At 8 p.m. Experimental 
Lecture on Radiotelephony, by Mr. G. G. 
Blake, M. I. E. E., A. Inst. P. 

Dewsbury and District Wireless Society. At 
South Street, off Church Street. Lecture by 
Messrs. Burndept, Ltd. (Leeds). 

WEDNESDAY, APRIL 25th. 

Manchester Wireless Society. At 7.30 p.m. 

At Houldsworth Hall. Discussion. 
THURSDAY, APRIL 26th. 

Thames Valley Radio and Physical Association. 
At8p.m. Lecture: The History of Radio,” 
by Mr. G. G. Blake, M.LE.E., A. Inst. P. 

Radio Society of Birkenhead. Open Meeting 
and Soirée. 

Hackney and District Radio Society. 
Meeting. 


Informal 
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Questions and Answers 


„G. J. P.“ (W. C. I.) submits a tracing, giving 
details of various stampings, and asks (1) Which 
size of stamping is recommended. (2) What gauge 
and quantity of wire should be used for an intervalve 
transformer and a crystal to valve transformer. 
(3) What would be suitable dimensions for a telephone 
transformer. (4) Is the proposed arrangement 
for coupling the telephone transformer suitable. 

(1) We suggest you use the stampings sketched 
in your Fig. 4. The primary winding should be 
wound with No. 42 S.S.C. wire, and should fill 
one-third of the bobbin. It is wound on first. 
The secondary winding should fill up the bobbin 
and should consist of No. 44 S.S.C. wire. The core 
should be built up to a thickness of 4“. (2) The 
crystal to valve transformer may be built up 
of the sarne size to the same thickness, but the 
primary winding should take up three-eighths of 
the winding space and the secondary the remaining 
five-eighths. Each winding may be of No. 42 
S.S.C. wire. You would probably find it convenient 
to take one or two tappings from the primary 
winding which is connected with the crystal, and 
we suggest one at one-eighth and the other at 
a quarter of the winding depth. (3) The telephone 
transiormer may consist of a core built up to the 
same dimensions as the previous transformers. 
The primary winding in this case should consist 
of 8,000 turns of No. 40 S.S.C. wire, and the second- 
ary 1,200 turns of No. 32 S.S.C. wire. (4) The 
proposed coupling between the anode of the last 
valve and the telephones is quite suitable. The 
efficiency, as you say, will be high. The arrange- 
ment is very good, because no current flows through 
the telephones. You may find it an advantage 
to use a variable 0-002 mfd. condenser. The 
condenser could be roughly variable in steps 
until you have found which combination gives 
you the best value. 


“TUNED ANODE ” (N.3) asks (1) For 
particulars of various condensers. (2) Should the 
tuned anode coil, when using the tuned anode method 
of high frequency amplification, have the same 
size as the aerial and closed circuit coils. (3) Can 
we, from the details submitted, say why one earpiece 
gives louder signals than the other. 

(1) We would refer you to the table given on 
page 479, January 6th issue. The mica submitted 
has a thickness of 2 mils, and is quite suitable for 
making up fixed condensers. In the table which 
gives the number of plates to produce condensers 
of various capacities, it will be noticed that the 
thickness of the copper foil does not enter into the 
calculation. If waxed paper is used instead of 
mica, the areas of the copper foil should be reduced 
by about 10 per cent. (2) If the serial tuning 
condenser is in series with the aerial tuning in- 
ductance, and if the aerial tuning inductance is 
a No. 75 coil of the honeycomb type, the closed 
circuit coil will be a No. 50 coil, and the anode 
coil a No. 75 coil. These approximate ratios 
will hold throughout the receiver. (3) The winding 
of one of your earpieces has probably become 
disconnected, or perhaps the insulation has broken 
down, and the winding is in contact with the 


frame. We suggest you test the earpiece for con- 
tinuity and for contact. As the earpiece has a 
low resistance, we think you will be able to rewind 
it yourself, if it is found faulty. 


‘*HUNG UP ” (Brighton) asks (1) Whether 
the diagram submitted is correct. (2) Could the 
proposed connections be improved in any way. 
(3) Ia it possible to include switches so that the various 
numbers of valves may be used in the receiver. 

(1) and (2) The diagram of connections is correct, 
and is, indeed, quite a standard circuit. You may 
find it advisable, however, to use a closed circuit 
winding coupled with the aerial tuning inductance. 
The values of the various condensers shown in the 
diagram are correct. (3) The method of switching 
valves is given in most of the issues of this journal 
and if you examine some of the diagrams, you will 
have no difficulty in choosing a diagram which is 
fitted with switching arrangements, and which 
is Otherwise the same as the one which you have 
submitted. 


‘* ELECTRODE “‘ (Herts) submits particulara 
of a crystal, and asks (1) What is the name of the 
crystal, (2) What would be suitable basket coils 
for use as the A. T. I., anode coil and reaction coil. 

(1) The crystal submitted is known as Hertzite. 
(2) The aerial coil may have a total of 60 turns of 
No. 26 double silk-covered wire. You could take 
three tappings from the coil. The closed circuit 
coil may be two basket coils connected in series, 
each coil having 45 turns. The coils could each 
have one tapping. The anode coil may consist of 
four basket coils, each with 40 turns of No. 30 
S.S.C. wire. The coils should be connected in 
series, and tappings taken from the connections 
between the coils. The coils should be spaced 
about $” apart, so that the self capacity of the 
coils is not unduly increased. 


“ET.P.” (Middlesex) asks for criticism of 
the diagram submitted. 

The diagram of connections submitted is not 
quite correct. The aerial tuning condenser should 
be connected in series with the aerial tuning in- 
ductance. The closed circuit condenser should have 
a maximum value of 0-0004 or 0-0005 mfds. The 
condenser connected across the H.T. battery and 
primary of the telephone transformer need not. 
be variable, but should be fixed at 0-001 mfd. 
With this arrangement it is quite possible for 
oscillating energy to be set up in the aerial circuit, 
and care should therefore be taken when making 
adjustments. 


H. A. (Manchester) ts having trouble with 
his tuning and asks for advice. 

We suggest you use an aerial and a closed tuning 
circuit in addition. For fine tuning care should be 
taken to reduce the resistance of the aerial circuit 
to as low a value as possible. If high frequency 
connected valves are used, you may find it an 
advantage to screen the coils. Thus, in the case 
of the tuned anode method of high frequency 
amplification, where the anode coil has rather a 
large area, we think the coil could be screened by 
being placed in a box containing a layer of metal 
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foil. Alternatively you could use a frame aerial 
in place of the outdoor aerial, and take advantage 
of the directional properties of the frame. 


**WILDOR °° (S.E.12) asks (1) How ts it 
that he hears GFA with a crystal receiver. (2) With 
reference to the diagram of the T type aerial submitted, 
ts one half of the top portion of the T of no value. 
(3) When listening in on his crystal receiver he 
hears noises. To what could the noses be attributed. 


(1) We think it is quite normal for you to hear 
the signals from GFA with your crystal receiver, 
although you will not hear a C.W. note. If other 
experimenters in your neighbourhood are using 
the beat method of reception and oscillating energy 
is being transferred to the aerial circuit, it is quite 
likely that the combination of the signal from 
GFA and the signal with the slightly different 
wavelength from your neighbours may act as a 
heterodyne to produce an audible frequency 
in your receiver. (2) Each of the top portions of 
the T-type aerial is of use. A T-type aerial will 
in general receive energy from two directions 
with equal strength, while an L-type aerial will 
receive signals with the greatest strength which 
come in a direction pointing along the aerial 
towards its free end. In addition, although the 
natural wavelength of the T-type aerial will not 
be very greatly in excess of the L-type aerial, 
its capacity will be greater, with the result that a 
. slightly different value of the tuning coil will be 
required. (3) The noise which is heard in your 
receiver is probably due to induction from near-by 
telegraph or power wires. 


* H.W.C.” (Bedford) asks (1) For a circuit 
showing how to connect one high frequency, one 
detector and one L.F. valves, with a switch for cutting 
in or out the H.F. valve and using a H.F. trans- 
former. (2) Is a high frequency valve, crystal 


detector and L.F. amplifier combination a suitable 
circuit to conform to the Post Office requirements. 
(3) How many note magnifiers 1s recommended to 
(4) Is music or 


be added to a crystal detector. 


0.0005 „F 


— — — 
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telephony received any clearer when a crystal detector 
is used in place of a valve. 


(1) and (2) See Fig. 1. It will be noticed the 
reaction coil may be coupled with the H.F. inter- 
valve transformer. It will then conform with the 
Post Office regulations. (3) You may add as many 
note magnifiers as you please, although it should 
be remembered distortion of the signal generally 
results when L.F. amplifiers are used; usually 
two are quite sufficient to operate a loud speaker. 
(4) Very often the signals received, using a crystal 
detector in place of a valve detector, are clearer, 
particularly when the valve is badly adjusted. 


“L.P.” (Ealing) submits particulars of his 
receiver and asks for a diagram of a low frequency 
amplifier. 

We suggest you use a two-valve note magnifier, 
particulars of which are given in Fig. 2. 


„L. P.“ (Ealing). 


Fig. 2. 


RIO VERDE (Sussex) asks (1) Why ts i 
that in a wireless receiver the resistance of the secondary 
of a telephone transformer must equal the resistance 
of the telephones, or the resistance of the primary 
of the telephone transformer must equal the resistance 
of the anode filament circuit of the valve, when in 
ordinary wire telephony the microphone, which has 
a resistance of 30 ohms, works into a coil with a 


018 ¢O 


Fig. 1. H. W. C.“ (Bedford). 
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resistance of I ohm. (2) Would an attachment for 
plugging in to the electric be as suitable as an 
outdoor aerial. (3) For a circuit of a current operated 
detector, such as the Marconi Magnetic Detector. 
11“ We are afraid you have confused impedance 
with, resistance. The output impedance of a trans- 
former should match as near as ible the input 
impedance of the apparatus to which it is connected. 
Although the microphone may have a resistance 


Fig. 3. RIO VERDE ” (Sussex). 


of 30 ohms, the impedance of the primary winding ` 


of the transformer to which it works is probably 
very much higher than 1 ohm, which is simply its 
ohmic resistance. (2) We think good results 
will be obtained from the use of the attachment 
which is plugged into the electric light. (3) See 
Fig. 3. 

A.B.” (Plymouth) submits a diagram of 
his receiver and asks for criticism. 

The diagram sent you is very suitable for general 
receiving purposes, and when you wish to receive 
broadcast transmissions, we suggest you short- 
circuit the reaction coil, as generally reaction is 
not required. If you prefer, however, the reaction 
coil may be coupled with the tuned anode winding, 
as indicated in the sketch. The anode coils may 
conveniently be plug-in coils, if you wish to use this 
method of reaction. A two-coil holder would then 
be very useful for containing the first tuned anode 
winding and the reaction coil. 


„F. W. 8s. (Redditch) asks for diagram of 
a three-valve receiver comprising one H.F., amplifier, 
one detector, and one L.F., it being desired to use a 
crystal in place of the valve detector when required. 
The diagram is given in Fig. 4. 


=> 
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4 fieient power 
pairs of telephones. (3) ae eee 
very persistent noise heard in the telephones when 
listening in with a orystal receiver., 


(1) The diagram is given in Fig. 5. Here the 
crystal is used as a „and the valve as a low 
frequency magnifier. The ‘lider is quite suitable, 
and the]] mfd. condenser may be connected across 
the H.T. battery, provided the insulation is good. 
The H.T. battery should be variable up to 60 volts, 
and the L.T. should preferably be 6 volts instead 
of 4. Other suitable values are given in the 
(2) $ Sufficient power should be obtainable to give 
good signals when two pairs of telephones are 
connected in series with the secondary winding of 
the telephone transformer. (3) It is a difficult 


34 55 * 


Fig. 5. R.C.” (Surbiton). 


matter from the information submitted to definitely 
say what is causing the noise. Noises similar to 
that to which you refer are generally caused by 
induction from neighbouring power mains—perhapé 
the telegraph wires. If you are situated near 
tram or telegraph wires, the aerial should be run 
at right angles to them as far as possible. We think 
you will obtain better resulte if the aerial is raised 
to a haight of 30 or 40 ft. 


tree 


Fig. 4. F. W. S. (Redditch). 
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 SWINGEY ”’ (Thames Haven) asks (1) For 

3 ased PEE SEAR his receiver 

addition of a high frequency . (2) Wil 

the addition of the H.F. connected valve enable him to 
a broad di 


(1) A diagram of connections is given in Fig. 6. 
taned anode method of H.F. amplification is 


used, and a switch is connected so that this valve 
oiy be cut out when not required. (2) With the 
addition of the H.F. connected valve we consider, 
with careful tuning, you should receive the broad- 
cast transmissions referred to. 


‘ PUZZLED '*' (Liverpool) asks (1) What 
íons should be taken for protection agatnet 
ightning in the case of an indoor aerial consisting of 
four parallel wires immediately below the roof. 
(2) Wüh reference to the diagram submitted, is tt likely 
that oscillating energy would be generated in the aerial 


coro. 


(1) We suggest you install a lightning protector, 
which could be in the form of two carbon discs 
separated a small distance apart, one carbon disc 
being connected with the aerial and the other being 
connected with earth. When the receiver is not 
in use a switch should connect the aerial directly 
with the earth. We do not think you need fear 
that any trouble will be caused through lightning, 
but the above precautions will prevent damage 
through lightning should it happen that hghtning 
does strike the aerial. (2) The diagram submitted 
is quite correct and is a standard circuit. We 
think you need not fear that the receiver is 
oscillating. If the receiver is oscillating and you 
are attempting to receive speech the speech will 
be very much distorted and almost unrecognisable. 
In addition you would no doubt hear the whistling 
noises due to heterodyning the carrier wave of the 
transmitting station. When the receiver is oscil- 
lating there is a peculiar rustling noise, and in 
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addition, when you touch the aerial and grid 
terminals there is a peculiar plucking sound in the 
receivers. Of course, if one ordi y touches the 


aerial circuit pops will be heard in the receiver,’ but 
you will soon notice that there is a great difference 
between the sound caused due to touching the 
terminals when the receiver is oscillating and when 
it is not generating oscillations. 


“ SWINGEY ’”’ (Thames Haven). 
` 


NOTE. pieced a the! disponi of al 


readers who wish to receive ad- 
vice and information on matters pertaining to both 
the technical and non-technical sides of wirelese 
work. Readers should comply with the following. 
(1) Each question should be numbered and written 
on a separate sheet on one side of the paper, and 
addressed “ Questions and Answers,” Editor, The 
Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in ther 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
wih before. (3) Each communication sent in to be 
accompanied by the “ Questions and Answers 
coupon to be found in the advertisement columns of 
the weue current at the time of forwarding the questions. 
(4) The name and address of the querist, which és for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, thie 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or. 
uf so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuite and 
apparatus described in these answers are covered by 
petents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of Is., or 36. 6d. for a max'mum of 
four questions. (7) Four questions te the mani- 
mum which may be sent in at one time. í 
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The Development in the Licence Question. 


The Postmaster-General has declared his 
attitude towards the licence problem, but still 
nothing very definite in the way of policy has 
been decided. ` 
Two points, however, which are of special 
significance, have been disclosed as a result 
of the Postmaster-General having taken the 
opinion of the Law Officers of the Crown. 
These are :— 

(a) Tbat, under the existing agreement 
between the Postmaster-General and the 
British Broadcasting Company, the issue of 
an additional type of licence is not admissible. 

(b) That the Postmaster-General cannot 
legally withhold an Experimental Licence 

m any applicant who genuinely desires 
to conduct experiments. 
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with subjects within the 


WEEKLY 


This second point brings us once more 
up against the definition of an experimenter,” 
and the Postmaster-General has decided to 
leave this matter to certain expert members 
of his staff. There are, we are told, 33,000 
applications for experimental licences at present 
being held up, and the case of each of these 
applicants is to be investigated individually 
to ascertain whether or not they come under 
the definition of experimenters. 


The Postmaster-General appreciates the 
fact that this procedure with regard to ap- 
plications made to date is only a temporary 
measure to meet the urgent need which has 
arisen for immediate action. The next step 
in the endeavour to solve the tangled problem 
definitely is the appointment of a strong 
Committee to investigate the whole position 
of broadcasting, and not to be confined only to 
the question of licences. This Committee 
is to be composed as follows :— 


(a) Three or four members of the House 
of Commons. 

(6) Two or three expert members of the 
Post Office staff. 

(c) A representative of the Radio Society 
of Great Britain. 

(d) A representative of the British Broad- 
casting Company. 


We feel sure that readers will strongly 
endorse the action of the Postmaster-General 
in inviting a representative of the Radio Society 
of Great Britain to serve on this Committee. 
By such means the Wireless Societies throughout 
the Kingdom will have a voice in the proceed- ` 
ings which it is to be hoped will result in the 
formation of a definite and satisfactory organ- 
isation which will be in the interests of all 
concerned. Nothing could be more disastrous 
to the development of the science, of a valuable 
public service and a most promising industry, 
than the unsettled state of affairs which has 
prevailed during recent months. 
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EXPERIMENTAL FOUR-VALVE RECEIVER. 
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TUNING and DETEGTOR VALVE UNIT. 


This unit is designed so that it can be put into action as soon as it is completed, whilst the H.F. 

and L. F. amplifying units, to be described later, can be added without disturbing existing wiring. 

The complete outfit will comply with the requirements of the Postmaster-General for reception on 
broadcasting wavelengths. 


By F. H. HAYNES. 


apparatus it seems hardly necessary to deal 
exhaustively with the making up of such 
parts as variable and fixed condensers, switches, 
coil and valve holders. These parts require 
elaborate workshop equipment for their 
construction, and the experimenter fortunately 


È describing the construction of receiving 


Closed circuit tuning condenser, similar 
to that in the aerial circuit. Both of these 
condensers can be built up, if desired, from 
the stamped plates and turned spacing 


washers and spindles procurable from most 
wireless dealers. Eleven movable and twelve 
fixed plates is the usual number for the 


Front view of tuner and detestor valve panel showing lay-out of components. 


possessing such facilities usually has the 
necessary mechanical ability to make them 
without being furnished with detailed par- 
ticulars. The majority, however, will find it 
more convenient to purchase the components 
and rapidly assemble them on the ebonite panel 
and its wooden base. 

The design adopted is one which entails a 
minimum of labour, making use of components 
which have become more or less standardised. 

For this unit, which comprises a loose 
coupled receiver with tune and stand-by, and 
series parallel switches, tuning coils, and the 
detector valve and H.F. amplifier switch, the 
one me pas will be required: 

erial tuning condenser, 0.0003 mfds., 
ein air dielectric. This value is lower 
than is perhaps usual, but it permits of fine 
tuning, particularly on short wavelengths. 


stated value, though, of course, this varies 
according to the dimensions of the plates and 
washers. 


Grid condenser, 0.0003 mfds., of reliable 


make, or this can be built up from three 
strips of metal foil 3 in. wide, two forming 
one plate and the other placed between them 
for another, and separated with good quality 
mica, 0.002 in. in thickness, and having an 
overlap of 1 in. 


Telephone condenser, 0.001 mfds., similar 


in type to the grid condenser described. 


This can be made up as mentioned above, 
except that nine strips will be required, four 
forming one plate, and five the other. The 
value of the condenser is not as critical as 
that required for the grid condenser. 

High tension battery bridging condenser, 
0.§ to 2 mfds. This type of condenser is 
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or green japanned tin case. 
Grid leak, 2 megohms. 
Valve holder. 
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| easily procurable, particularly from dealers 
in ex-Government material, and can be 
identified by being enclosed in a small black 


tained from many dealers, whilst in some 
cases it may be n to dismantle 


switches which are already assembled on 
base-pieces. 

A piece of best quality polished ebonite, 
in. in thickness, from which can be cut 


8 
D . r 


Back view of panel. The wiring is omitted so as not to obscure the components. 


ttern filament resistance. 


pa 
Three-coil holder of the type shown in 


the back view of the panel. 


A set of tuning coils for the wavelengths 


on which it is desired to receive. 


a panel 18 in. by 8 in., and a strip 18 in. 
by 1 in. Another piece will be required 
4 in. by 2 in. for the purpose of making the 
two levers which are attached to the spindles 
of the moving inductances. 


The practical wiring. Rigid leude. join , the points shown connected by lines. 


The movements of three double pole 
two-position switches. These can be ob- 


A base-board of hard wood, 18 in. by 6 in. 


by $ in. 


100 THE WIRELESS WORLD AND RADIO REVIEW 


Another piece of hard wood, 71 in. by 
6 in. by in., which, when sawn across 
diagonally, will form end supports for the 
vertical panel. 

17 terminals. 

8 brass wood screws, 1 in., No. 6. 

1 lb. No. 20 tinned copper wire, and a 
quantity of insulating sleeving of various 
colours which will just slide over the tinned 
copper. — | 
The first step is, of course, the squaring up 

of the ebonite panel and terminal strip, 
followed by a brief consideration of the exact 


g= 
— 


< 


LF * 
AMPLIFIER, 
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between the right-hand position of the middle 
switch and the end of the panel. The left- 
hand switch will balance the right. One must 
see that the switch levers do not foul each 
other by virtue of their length, and should this 
happen it may be overcome in rather a unique 
manner by skewing the switches round to 
45° from vertical. The levers for operating 
the coils are secured to the spindles by thread- 
ing o BA. and using lock nuts. 

To facilitate wiring up, a diagram is given 
showing the points between which leads are to 
be run. Do not bunch the leads together 


O1 


2 š 


Diagram from which the action of the circuit can be traced out. 


location of the components on the panel, 
which will naturally depend upon the types 
adopted. The spindle centres of many pat- 
terns of variable condensers permit of them 
being located 24 in. from the end of the panel, 
and 23 in. from the top and bottom edges. 
The centres for the spindles of the coil holders 
will be about 8}1n. and 10} in. from the con- 
denser end of the panel, and of such distance 
up from the base as will allow of the holder 
being screwed to the wood. The filament 
resistance centre may be 11 in. from the-end, 
and of the same height as the coil holder 
spindles. The centre hole of the grating in 
front of the valve will probably be 2 in. above 
the spindle of the resistance, but this must be 
verified by an examination of the height of the 
valve holder. The other six holes in the 
grating may be on a] in. radius circle. The 
middle contacts of the centre switch will 
probably be located 11 in. from the condenser 
end of the panel, whilst the middle contacts 
of the right-hand switch will be half-way 


more than can be helped, and in particular keep 
those that are in the grid switching circuit 
away from the battery and plate circuit leads. 
When the leads are soldered use as little flux 
as possible, and resin is the safest material 
to use for the purpose. 

The unit, when complete, can be put into 
operation as a single-valve receiver, with 
reaction coupled to the aerial circuit, an 
arrangement which is permitted on wave- 
lengths other than those used for broadcasting. 
For short wave reception the aerial tuning 
condenser switch will be in series position. 
Tuning in is accomplished with the middle 
switch in the stand-by position and the signal 
adjusted to a maximum. The switch is then 
changed over to tune, and the closed circuit 
condenser adjusted. 

As a single-valve receiver the H.F. terminals 
I to 7 are left disconnected, the H.F. switch is 
in the off position, while telephones are 
connected to the L.F. terminals 1 and 2, and 
no connection is made to 3 and 4. 


4a 
HF AMPLIFIER 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. -- : 


WIRELESS THEORVY- IV. 


(Continued from page 81 of the previous issue.) 


It is the purpose of the writer to deal with the principles underlying the action of wireless receivers and 
transmitters. Those who know why, obtain much pleasure which is not experienced by those who have no 


idea of the action of their wireless set. 


The series has been speciMily designed so that the reader who follows each section as it appears will 
have obtained a complete wireless education with a minimum of time and trouble, and he will be in a 
position to successfully design his own wireless equipment. 

By reason of his work ih supervising the replies to the queries and difficulties of readers, the writer has 


an experience which is not 


ssed by other engineers. Readers will appreciate that this experience will 


be reflected in both the selection and the method of presenting the subject. 


By W. JAMES. 


13.—Condensers in Series. 


The resultant capacity of condensers in 
series, shown in Fig. 19, is less than that of the 
smallest. If C represents the resultant capa- 
city, we may write 


a= 55 mius: 

C, + Č, + CG? etc. 

In the case where there are only two con- 
densers in series the equation may be simplified, 
and we have— 


Ci X C 
C = —1——? mfds. 
Ci + Cy 


Thus, if C, and C, are each two microfarads, 


Cı Ce C3 


Fig. 19. Condensers connected in series. The 
resultant capacity is less than that of any individual 
condenser. 


the resultant capacity when they are in series is 


2x2 
1 1 mfd. 

If each condenser has the same capacity, 
the resultant capacity is equal to the capacity 
of one condenser divided by the number 
connected in series. 

Condensers may therefore be connected in 
series when we desire a total capacity which is 
smaller than that of any of the condensers at 
our disposal. Another advantage is obtained 
when condensers are connected in this way. 
If the condensers are built to safely withstand, 
say, 50 volts each, and we wish to connect 


some capacity across a circuit of 100 volts, 


W 


euF 


= + 
100 V 
Fig. 20. Condensers in series showing the voltage 
drop across the condensers when each have the same 
capacity. 


two condensers in series may be used, and their 
outer ends joined with the 100 volt circuit. 
When the capacity of each condenser is the 
same, the voltage is equally divided. In the 
case represented in Fig. 20 it is obvious the 


Ci-Ce = C Ci- C3 


Fig. 21. The voltage drop across a condenser 
connected in series with others depends upon its 
capacity compared with that of the remainder. Thus 
when the capacity of C, is twice that of Ci the voltage 
drop across C, is half that across C,. 


potential difference across each condenser is 
50 volts. Should, however, one condenser 
have a smaller capacity than the other, the 
smaller one will take a much larger share of the 
pressure drop across it. Thus in Fig. 21, 
suppose the condensers C, and C, are equal 
in value, and are really made up in the form 
of one condenser, the fall of potential across 
this condenser will be twice that across C;. 
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The condensers C; and C, could be replaced 
- With spe smaller’ ‘condenser having half the 
area of plates and therefore half the capacity. 
Its insulation. would therefore be subjected to 
a much greater strain than that of C,. This 
should be guarded against. 

The energy which may be stored in a con- 
denser in the form of an electric strain in the 
dielectric is proportional to the charge of 
electricity held, and the potential difference 
between the plates, or in symbols = OE, 
where W is the energy stored in joules, Q is 
the quantity of electricity in coulombs, and 
E is the potential difference in volts. This 
may be expressed in another form—W=4CE* 
—where C is the capacity in farads. The 
reason why the product CE? or QE is divided 


5 


att £2. 
05 l C BG 
E et 


Fig. 22. If the power supplied to the condenser Ci is 
P, the power applied to the two similar condensers 
Ci and C, connected in series may be 2 P. 


by 2 is this: a moment before the voltage is 
applied, the potential difference across the 
condenser plates is, of course, zero. When the 
voltage is applied the force due to the electric 
Strain in the dielectric increases gradually 
until the condenser is fully charged. The 
average potential difference of the condenser 
during charging is therefore 4 E. The electric 
strain lines may be looked upon as producing 
a voltage which acts in opposition to the applied 
voltage. When the condenser is fully charged 
the back voltage and the applied voltage are 
equal. It is therefore quite permissible to 
speak of the average potential difference 
across the condenser being 3 E, although, of 
course, the full voltage of the battery is main- 
tained the whole time. 

The power supplied to the condenser is 


PS £ where ¢ is the time in seconds. 


With 1 connected in series, the 
power applied may be several times that which 
may be safely applied to a single condenser. 
Thus, if two similar condensers are connected 
in series the resultant capacity is halved, but 
the permissible voltage is doubled. Therefore 
the quantity Cx E is twice the value for one 
condenser. See Fig. 22. 
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14.—Condensers in Parallel. 
Condensers are shown joined in parallel in 


5 capacity is obtained by adding 
0 
Ce 
Cy 
i C 
E . 
Fig. 23. Condensers connected in parallel. The 


resultant capacity is the sum of the individual capaci- 
ties. Thus C = Ci X Cy X Cy. 
together the individual capacities, thus :— 

C = Ci +- C> -+- Cs 
The voltage across each condenser is, of 
course, the same, but when the voltage is 
varying, so that the current in the circuit is 
continually varying, the currents which will 
flow into the different condensers will depend 
on their capacities. The condenser with the 
largest capacity will naturally take a larger 
charging current. 

Condensers may therefore be connected in 
parallel in this manner when we have several 
small capacity condensers, and we wish to 
have the equivalent of a larger one. 


15.—Inductance. 


When a current of electricity flows through 
a wire a magnetic field is set up around the 
wire. The magnetic field is in the form of 


© L 


Fig. 24. If we have a wire W, which is joined to a 
battery B, magnetic lines of force are set up around 
the wire as shown by the circles. 


circular lines of force with the wire as centre 
as shown in Fig. 24. Here W is the wire, and 
the lines of force are shown around it. 

Suppose we have a wire W, Fi , together 
with 1 S and battery B. “Before the 
switch is closed there are no magnetic lines of 
force around the wire. If, now, the switch is 
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ey 
centre of the wire and build up! in larger and 
larger circles around the wire. I In so doing 


Fig. 25. If a conductor W, is moved across a 

magnetic field set up in this case by the magnets N 

and S, a pressure is produced in the wire, and when 

the ends A B are connected with an instrument G, 

the presence of the current is manifest through the 
movement of the pointer of G. 


they cut the wire. Now, when magnetic 
hnes of force cut a conductor of electricity 
a voltage is produced in the wire. 

To take what may be perhaps a simpler case, 
suppose we have two magnets arranged as shown 
in Fig. 25. The magnetic lines of force will 
pass from the N totheS poles. Ifthe conductor 
W is moved across the lines of force so that 
they are cut, an electromotive force, or what 
is the same thing, a voltage difference will be 
produced between the ends A and B of the wire. 
If the wire is joined to a galvanometer, which 
is simply an instrument which is used to 
indicate the presence of current, the needle will 
be deflected, because we know that when a 
potential difference is connected to a circuit a 
current will flow. The magnitude of the 
potential difference depends entirely upon the 
number of lines of force cut by the wire per 
second; for example, we can increase the 
voltage produced by making the field more 
dense by moving the magnets closer together ; 
or we can increase the speed at which we 
move the wire so that more lines are cut per 
second. This is, simply, the principle under- 
lying the action of electric generators. 

Returning now to the wire which is con- 
nected with a battery, it is obvious that as the 
wire is cut by the lines of force which spring 
out from its centre when the current flows, 
a voltage is produced in the wire. i 
voltage acts in opposition to that of the battery 

ich is trying to drive the current through 
the wire. This is a very important fact, and 
was stated by a scientist named Lenz. 
The facts are included in Lenz’s law, which 
says the direction of the voltage generated is 
always such that it tends to oppose the pressure 
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which is producing it. In the above illustra- 
tion the voltage induced acts in direct opposi- 
tion to that of the battery voltage which pro- 
duced the current and magnetic lines of force. 
As in the case of the wire cutting the lines of 
force from the magnets, the magnitude of the 
counter, or back pressure, depends upon the 
number of lines which cut the conductor and the 
speed at which they cut the conductor: 

The back pressure is only produced while the 
current is growing from zero to its maximum 
value. When the steady state has been 
reached no lines of force are cutting the 
conductor. The lines of force are stationary 


around it, and no back pressure is being pro- 


duced. It is easily seen the production of a 
back pressure must delay the rise of current. 
When the circuit is broken, that is the switch 
S opened, the current due to the pressure of 
the battery ceases, but the magnetic lines of 
force around the wire collapse, and in so doing 
cut the wire again. This time the wire is cut 
by the lines of force collapsing, whereas before 
the lines of force were growing. The back 
voltage produced now is evidently in the 
opposite direction to that when the lines of 
force were growing, and in fact now tends to 
prolong the current flow. 

The property of a circuit tending to store 
electro-magnetic energy is called inductance. 
The effects described above are the effects of 
a circuit possessing inductance. 

(To be continued.) 


A NEW CLIP FOR EARTH CONNECTIONS. 
On this page we illustrate a new device which 
should prove of great value in securing good earth 


connections to water pipes, etc. The device, 
which, it is claimed, can be used for many purposes, 
employs a worm with heavy square-cut threads. 
It cannot strip, gives an even pressure, is easily 
fitted and is highly adjustable. Four sizes only 
are required and the sole concessionaires are 
Messrs. L. Robinson & Co., London Chambers, 
Gillingham, Kent. | 
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A DEVELOPMENT IN RECORDING AND TRANSMITTING EQUIPMENT. 


THE MAGNETIC DRUM RELAY 


applied to 
WIRELESS RELAYS, SIPHON RECORDERS AND TRANSMITTING KEYS.* 


Described by N. W. MCLACHLAN, D.Sc., M. I. E. E., before the Institute of Electrical Engineers. 


of an iron drum with an annular recess, 

in which is situated one or more coils 
of wire, the ends being connected to slip-rings. 
The drum is mounted on ball bearings and 
its periphery is} machined to run true to 
0.0001 inch. The drum is shod with cast- 
iron rings. A small iron or steel shoe fits 
accurately the curvature of the rings. When 
a current passes through the coil, the drum 
is magnetised and this causes the shoe to be 

on the cast-iron rings with considerable 
orce. Thus if the drum is revolved, a force 
is required to cause the shoe to slide relatively 
to the rings. The pull exerted by an electro- 
magnet, consisting of a suitably shaped iron 
core with its winding and its 
armature, is equal to B?A/87 
where B is the flux density 
at the contact surface in lines 
per square cm., and A is the 
total area of polar contact in 
square cms. If the quantities 
are expressed in square 
inches, and instead of divid- 
ing by 8r we divide by 
72,134,000, the pull is given 
in pounds. The magnitude 
of the tangential pull thus 
obtained in the above arrange- 
ment, is many times greater 
than that calculated from the 
product of pressure due to 
magnetic attraction using the 
formula B*A/8r and an 
assumed coefficient of fric- 
tion » = 4. Subsequent 
experiments show that A is 
about 0°6. 

The ratio of experimental 
pull to calculated pull depends 
upon the flux density at the 
shoe contact and may exceed 
50. Thus the operation of the 
device appears to depend on 


* British Patent 176,932 of 1922. 


T. instrument consists essentially 


some form of cohesive action incited by 
magnetism. Making use of this phenomenon 
it is possible to operate electric relays, siphon 
recorders for line and radiotelegraphy, and 
transmitting keys for radiotelegraphy. 
1.—GENERAL OUTLINE. 

The working of the instrument will be readily 
understood on reference to Figs. 1, 2 and 3, 
and photographs Figs. 4 and 5, which shows 
in plan and elevation the general arrange- 
ments of a recorder. The revolving drum of 
well annealed Swedish iron is mounted com- 
plete with two coils and corresponding pairs 
of slip rings in ball bearings. One end of 
the shaft is connected to a variable speed, 
1/1oth H.P. 3, ooo R. P. M. motor through 


Fig. 1. The upper figure shows in elevation the general arrangement 
of a recorder. The lower figure isa plan. The driving motor and gearing 
is not shown. 
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reducing gear. To minimise wear, two cast- 
iron rings are forced over the drum. The 
shoe is made from a ring of Swedish iron 
and is fixed to a brass hook by means of a 
screw. The shoe rides on the revolving cast- 


SLIP RINGS 
. 


RINGS TO RUN TRUE TO 0-0001 INCH 


COIL 2 
Arrangement of drum 


COIL! 


Fig. 2. 


iron rings. Side play is prevented by a 
projection on the hook, which fits into a 
circular recess in the drum. One end of the 
hook is coupled to a weak spring X,, which 
holds it in position. The other end goes to 
a rocking lever pivoted on the aluminium 
crank, L. On the other side of the rocking 
lever is a strong spring X,, which in the 
absence of signals holds L against the stop S. 
The tension X, can be adjusted. 


Fig. 3. Arrangement of recording mechanism. 


The siphon A passes from the inkpot B, 
through lever L, where it is held by a locking 
device and projects about 3/16 inch beneath 
its lower face, resting on a paper strip which 
is pulled from the drawer in the base of the 
instrument by the paper drive. When the 
revolving drum is magnetised by the signal 
current passing through the coil, the shoe 
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presses on the cast-iron rings and is carried 
round, thus pulling lever L on to stop M, 
where it is held until the current is interrupted. 
On cessation of the current, spring X, draws 
the lever back to the stop S. Thus the trans- 


and slip-rings of relay or recorder. 


verse motion of the siphon over the moving 
paper strip produces the record. 

In its relay form the instrument is identical 
with the recorder, except that there is no 
paper drive, the motor is smaller and the 
contact arm is larger. 

The drum is so designed that it may be 
removed and turned on its own centres in a 
lathe. The magnetic properties of the drum 
and spindle have to be such that the variation 
in reluctance of the path through the shoe is 
the least possible. 

To assure that the shoe makes good contact 
with the rings over its whole area, the shoe is 
ground in with carborundum paste. The life 
of a shoe varies from 3,000 to 5,000 hours. 
2.—SINGLE-CURRENT WORKING. 

When the recorder is operated from a 
relay, and single-current working is used, the 
connections are as shown in Fig. 6. 

The battery voltage B should lie between 
70 and 100 volts. The shunted condenser 
combination R,C ensure that the rate of current 
rise is rapid. With a battery of 100 volts, 
suitable values are RI 25, ooo ohms. c=0.5 
uF for a coil of 8,000 turns. The number of 
turns on the signal coil depends upon the 
speed of working, the current, and the voltage. 


3.—VALVE CIRCUIT WORKING. 

To secure an adequate voltage drop across 
the recorder when placed in a valve circuit, 
it is essential to increase the battery voltage, 
to connect several valves in parallel, or to use 
a single valve of low resistance. The usual 
recorder part of the valve circuit is shown in 
Fig. 7, where V, represents one or more recti- 
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; „Wireless World“ Photo. 
Fig. 4. Photograph of complete recorder. The driving motor is coupled through gearing with 
the paper drive and the drum. 


„Wireless World ” Pho 

Fig. 5. A close-up view of the drum and recording mechanism. The slip rings, tron drum 

and shoe are clearly seen. The siphon may be seen passing from the ink-pot to the lever. 
The mouth of the siphon rests upon the paper. 
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fying valves in parallel such that the equivalent 
resistance is not greater than about 2,500 to 
5,000 ohms. B is the anode battery of 150 
to 200 volts. The condenser C shunts the 
recorder coil L, to smooth out the alternating 
portion of the anode current due to recti- 
fication. The arrangement is satisfactory up 


A n X2 
p 14411“. 2 1111. 
as, i 


IEEE 


Fig. 6. Arrangement of recorder circuit for working 
single current. M = marking contact. L = left 
contact. S = spacing contact. CR, = shunted con- 
denser combination. R, = 25,000 to 30,000 ohms. 
C = 0-5uF. B = 100 volts. r = resistance to prevent 
sparking at contacts 40,000 to 60,000 ohms. R, 

safety resistance to prevent battery being shortcircuited 
through contacts. X, and X, are the springs shown in 

Figs. 3 and 5. L, = recorder coil. 


to 50 words per minute. The currents passing 
through L, operates the recorder, which 
accordingly marks the paper slip. 

To record signals at speeds exceeding 
so words per minute the valve circuit illus- 
trated in Fig. 8 will be found satisfactory. 
Here the valve V, is the rectifying valve in 
whose anode circuit is a condenser resistance 
unit C, R}. The ends of R, are taken to the 


B 
leje 
Fig. 7. Simple valve recording circuit. V, = 
pra had valves in parallel. C = smoothing con- 
denser (about 0-5 to 1 pF) found by trial according 
to frequency. R, = 10,000 to 20,000 ohms. C, 
3 to 1 uF. Bi 1 = 150 volts or more. L, = recorder 
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grid and filament of the valve V,. The recorder 
with shunted condenser C, R, is connected 
in the anode circuit of V}. The condenser C, 
acts to smooth out the A.C. component of the 
anode current. Shunting the resistance R, 
with the condenser C, reduces the drop across 
R, at the beginning of a morse signal, therefore 
only part of the resistance is shunted. 

The purpose of the resistance R, is to act as 
a discharge path for the condensers C, through 
the recorder coils. This hastens the de- 
magnetisation of the iron circuit. 


4.—TAPE RECORDS. 
A sample of tape is shown in Fig.. 


Fig. 8. Valve recording circuit in which two coils 
upon the drum are used. V, = V24 valve. V, = 


LS, R, = 30,000 ohms. C, = l uF. C, = 0-0uF 
1 = 50,000 + 50,000 ohms. 3 = 4,000 ohms. 
B, = 150 to 200 volts. B- = — 40 to — 50 »olts. 


Be — 20 to —30 volts. L, = 4,000 turns per coil. 
Using 300 volts, this circuit 18 ‘highly satisfactory 
for all commercial speeds of working. About 
2mA. in each coil gives good working. 


§.—FEATURES OF THE APPARATUS. 
These may be summarised thus :— 

1. For a recorder, it is robust and compact. 

2. The ratio, working torque to moment of 
inertia, is large for an electromagnetic 
recorder. The transit time for an 
amplitude of 0.05 inch, is about 1/700 
second. 

3. It is insensitive to change of speed. 

4. The lengths of marking and spacing 
can be varied over a wide range. 

5. The marking on the tape has a rec- 
tangular formation, and is very legible 
at all speeds. 

6. The working current is small. Being 
fitted with relay contacts, the instrument 
can record signals and relay them 
simultaneously. 

7. The marking end of the syphon is 
rigid. 
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Fig. 9. 
8. The highest speeds yet attained with 
a voltage of 100 is 300 words per 
minute and 360 with 200 volts. 
6.—TRANSMITTING KEY. 

The principles involved in the operation of 
transmitting keys are the same as those in 
relays and the recorders. The only essential 
difference is an increase in the size of the 
working parts to withstand the larger working 
forces. 


sae 9 


5 


A sample of tape. 


the current through the operating coils is 
now reversed, the lever moves over to the 
spacing stop, and so on. (2) Two separate 
electrical circuits are used, one for each drum. 
One. drum operates for marking wnd the 
other for spacing. This necessitates the use 
of a Wheatstone transmitter with upper and 
lower contacts, and its adjustment is by no 
means easy. Apart from this there is the 
objection that, with the double-drum method 


“ Wireless World ” Photo. 


Fig. 10. Experimental transmitting key. The principle of the arrangement is the same as that 
of the recorder. The working parts are larger. With 90 mA. Flowing through the coil of the drum, 
a working pull up to 20 lbs. is obtained. 


In the early experimental work a double- 
drum model was made. 

There are two methods of operating this 
form of instrument. (1) A polarising current 
is passed through one coil of each drum, 
usually from the same source. The operating 
current controlled by a Wheatstone trans- 
mitter is passed through the second coil of 
each drum so that in one drum the magnetising 
forces add, whereas in the other they annul 
each other. The lever therefore moves over 
from the spacing to the marking stop. If 


for a key, one drum is always in operation, 
thus causing undue wear during idle traffic 
periods. A key of this nature with J in. 
diameter contacts gave good results. 

New EXPERIMENTAL KEY. 

This key is designed along the same lines 
as the recorder and is illustrated in Fig. 10. It 
will be noticed that the shoe is larger and is 
connected with a lever carrying large contacts. 
The current is carried from the contacts to 
the terminals through the flexible connections 
which are easily seen in the photograph. 
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Wireless Club Reports. 


NOTE. Under this heading the Editor will be pleased to give publication to re ports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely a 
possible, the Editor reserving the right to edit and curtail the re ports if necessary. The Editor will be pleased 


to consider for publication papers read before Societies. 


with the Radio Society of Great Britain. 


An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretaries direct in every cuse unless otherwise stated. 


Southend and District?Radio Society.* 

On April 13th Mr. Plaistowe gave some interest- 
ing information regarding relays for high speed 
teleyraphy, which was followed by a short talk by 
Mr. Mayer regarding the rectification of A.C. 
currents. The chairman, Mr. Percy Barnes, 
subinitted a practical way of calibrating condensers 
for the benefit of those present. This was followed 
by a general discussion and questions and the 
programme also included the usual buzzer practice. 

Hon. Sec., 4, Wimborne Road, Southend-on-Sea. 


Wireless and Experimental Association.* 


The meeting held on Wednesday, April llith, 
was mainly devoted to preparations for the forth- 
coming public demanstration at the Central 
Hall, Peckham, on Thursday, April 26th. The 
Secretary, however, had time to describe the 
construction of several forms of variometers, and 
to discuss their operations as ether jammers.“ 
and, as a result, several of the members became 
converts to radiometer tuning. Mr. Voigt, member, 
gave several lucid reasons for his preference for 
capacity reaction over magnetic reaction, and pave 
a helpful diagram on the blackboard. Mr. Kennedy, 
member, described a Reinartz tuner which he had 
constructed, and the work was in his usual careful 
style. 

Hon. Sec., Geo. Sutton, A. M. I. E. E., 18, Melford 
Road, S. E. 22. 


The Radio Society of Highgate.* 


The tourth of the special series of elementary 
lectures on The Theory of Wireless Reception ” 
was given on April 13th by Mr. H. Andrewes, 
B.Sc., his subject being The Elementary Theory 
of the Valve.” The lecturer gave a brief account 
of the modern theory of the constitution of matter, 
and a résumé of the historical development of the 
valve, the work of Edison, Fleming and De Forest. 

Hon. Sec., J. F. Stanley, B.Sc., 
49, Cholmeley Park, Highgate, N.6. 


Tottenham Wireless Society.* 

At an extraordinary general meeting held on 
Wednesday, April llth, the following officers were 
duly elected: Chairman, J. Kaine-Fish; Hon. 
Secretary, S. J. Glyde; Hon. Treasurer, A. S. 
Haynes. 

A hearty welcome to membership is extended to 
all interested in radio, and intending members 
should communicate with the Hon. Sec., S. J. Glyde, 
137, Winchelsea Road, Tottenham, N.17. 


Newcastle and District Amateur Wireless 

Association.“ 

On Monday, April 9th, Mr. 
Durham Wireless Society) 


Sargent (of the 
lectured on the 


ACG 


“ Possibilities of Inter-planetary Communication 
in an interesting and instructive manner. The 
relative positions of the planetary members of the 
solar system were dealt with, and problems of the 
power required and the probable action of the 
“ Heavyside Layer on attempts at long distance 
radio communication were all fully discussed. 

Hon. Sec., Colin Bain, 51. Grainger Street, 
Newcastle-on-Tyne. 


Radio Society of Birkenhead.* 


The Secretary has much pleasure in announcing 
that the Society is now affiliated to the Radio 
Society of Great Britain. 

A meeting was held at 36. Hamilton Square, 
Birkenhead, on the 12th inst. At 8 p.m. the 
Chairman, Mr. Hughes, gave out that the next 
meeting, which would be the last of this season, 
would be an open night and soirée, and asked all 
members to co-operate as much as possible. 

On Thursday, April 12th, Mr. Heney gave an 
excellent lecture on various wireless subjects, 
including earths, the tuned anode system, and 
transformers. 


After the lecture Mr. Mackenzie demonstrated 
the two-valve Gecophone receiver with power 
amplifier, and the Manchester Broadcasting Station 
was roproduced from the loud speaker with such 
volume as to make conversation difficult. 


The Fulham and Putney Radio Society.* 


Before a well-attended meeting held on Friday, 
April 13th, Mr. Winnett gave a very interesting 
lecture on the Crystal Detector Set.“ 

Later in the evening Messrs. Wooding and 
Gardiner, assisted by Mr. Finlay. demonstrated 
with the club set, which is designed on the 
unit system. It consists of several high and low 
frequency panels, with detector and condenser 
panels fitted into a special shaped stand, the whole 
being interchangeable so that various circuits can 
be arranged and tried. Great praise is due to the 
Technical Committee for the way in which they 
have designed the set, also for the excellent work- 


manship. 
The meetings, under the chairmanship of 
Mr. Calver, are now a great success, and the 


membership is increasing. 
Hon. Sec., J. W. Dewhurst, 52, North End Road, 
West Kensignton, W. I4. 


The Wireless Society of Hull and District.“ 


Before a large attendance of members, Mr. A. W. 
Spreckley gave a very instructive lecture on 
April 9th, his subject being Tlie Various Forms 
of Inter- valve Coupling H. F.“ 
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All members who have any surplus pieces of 
apparatus are asked to note that a sale of such 
apparatus will be held in May. 

The Hon. Secretary will at all times be pleased 
to hear from members who are willing to read 
papers or give lectures at the meetings of the 
Society. 

Membership in the Society is open to all who are 
interested in any way in wireless telegraphy, 
telephony and allied subjects. Application should 
be made in the first place to the Hon. Sec. For the 
benefit of the youthful enthusiast there ts a students’ 
section for those between 12 and 18 years of age. 
Hon. Sec., H. Nightscales, 47, Wenlock Street. 
Hull. 


The Royal Small Arms Factory Radio Society. 


At the first ordinary meeting, held on Thursday, 
April 5th, an instructive talk was given by the 
President, Mr. G. H. Roberts, C. B. E., M. I. C. E., 
M. I. M. E., on Elementary Notions "on Radio 
Transmission.“ The speaker divided his subject 
into three main divisions, viz., transmitting station, 
ether, and receiving station. Captain German, 
M.C., a Vice-President of the Society, occupied the 
chair. During the evening Mr. S. G. Williams, a 
meinber of the Society, gave a most interesting 
talk about his home-made three-valve set. 

Meetings are held every Thursday evening in 
the R.S.A.F. Institute Library, Enfield Lock. 
New members will be welcomed, and should 
communicate with the Hon. Sec., A. P. Hitch, 
151, Hertford Road, Waltham Cross. 


The Beckenham and District Radio Society. 


All interested in wireless matters in Beckenham 
or district are requested to get in touch immediately 
with this very active Society by communicating 
with the Hon. Sec., J. F. Butterfield, 10, The Close, 
Elmers End, Beckenham. 


Cambridge and District Radio Society. 


On Monday, April 9th, Mr. Diver lectured on 
The Simple Crystal Set,” illustrating his remarks 
by blue print diagrams showing the most elementary 
single-slide tuner circuit, and gradually advancing 
to the double slider inductance with variometer 
or condenser for fine tuning. Various types of 
crystal detector were on show. Several home- 
made tuning inductances of the cylindrical pattern, 
tapped to studs at intervals, were exhibited, as well 
as ingenious sliding condensers, which cost only 
a few pence to make. A variable condenser, made 
from a shaving stick tin and a mica-covered tube 
of cardboard, was a shining example of the manner 
in which efficient wireless parts can be made 
inexpensively. As reception in the Chesterton 
area has been marred of late by persistent howling 
and re-radiation, a campaign to discover the 
guilty parties is being commenced. Perhaps owners 
of sets containing reaction will take the hint, and 
save unpleasantness by adopting a more sports- 
manlike attitude. 

The total membership of the club is now over 70, 
and others will be welcomed by the Secretary, 
J. Butterfield, 107, King Street, Cambridge. 


Prestwich and District Radio Society. 


A radio society has been formed at Prestwich, 
Lancs, for Prestwich and the neighbouring districts 
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of Sedgley Park, Heaton Park and Whitefield, with 
temporary headquarters at the Parish Schools. 
Forty names for membership have already been 
handed in, and the Hon. Secretary will be very 
pleased to receive others or send particulars to 
anyone interested. 

Hon. Sec., H. A. Wood, Spring Bank, Church 
Lane, Prestwich. 


The Uxbridge and District Radio and 
Experimental Society. 


On April 10th Mr. R. Piper lectured on Wireless 
Transmission and Reception, demonstrating his 
remarks with apparatus. 

Headquarters, Willow Bank Tea Rooms, Uxbridge 
High Street, Bucks End. 

Hon Sec., J. R. M. Day, 
Uxbridge. 


10, Cowley Road, 


Bath Radio Club. 


On April [lth the Chairman announced that a 
special radio auction night had been fixed for 
May llth, when members would be able to dispose 
of all their surplus wireless and electrical gear. 
In connection with the same evening, a Gadgets 
competition would take place. 

Following these announcements, after very little 
discussion,. the Committee was authorised to take 
steps towards securing new and suitable premises. 

The Chairman then introduced Mr. Leslie Bowen, 
who gave an admirable lecture on the principles of 
transmission. 

Hon. Sec., Geo. J. Barron Curtis, 6, Pierrepont 
Street, Bath. 


Sale and District Radio Society. 


The official opening and exhibition of the new 
Society headquarters, at 37, School Road, Sale, 
Cheshire, took place on Saturday, April 7th. In 
the unavoidable absence of Councillor J. U. 
Thornton (President), Mr. B. Ingleby (Chairman) 
performed the opening ceremony, and appealed 
to all interested in wireless to join the Society. 
The exhibition was divided into two sections 
one a show of apparatus entirely the work of 
amateurs, and the other of sets and parts by well- 
known local dealers, though a somewhat crowded 
attendance at night made the task of a general 
inspection rather difficult. 

The section for amateurs was large and compre- 
hensive, and included examples of work by Mr. J.R. 
Burne (winner of last year’s Transatlantic Test), 
Mr. D. F. Owen, and Mr. G. R. Lewis. In addi- 
tion to the finished work there were good examples 
of component parts by juvenile members of the 
Society. 

The section devoted to dealers was contributed 
to by Messrs. A. G. Egginton & Son, Mr. H. Saville, 
Mr. F. W. White, and the Zeta Manufacturing Co., 
who all offered the latest in wireless sets and 
parts. 

The headquarters are open each Monday and 
Thursday evening at 7.30, and a series of demon- 
strations is being given on workshop practice. 
The first one took place on Monday, April 16th, 
the subject being French Polishing.” 

The Secretary will be pleased to welcome anyone 
wishing to join the Society in either the adult or 
juvenile sections. 

Hon. Sec., H. Fowler, Alston, Old Hall Road, 
Sale. 
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DESCRIPTION OF APPARATUS BEFORE THE RADIO SOCIETY OF GREAT BRITAIN. 


THE ARMSTRONG SUPER-REGENERATIVE RECEIVER 


4 
Prizes of £15 and £10 were offered by the Society for the most successful receiver embodying the 


super-regenerative principle. 


The competing sets were judged as to simplicity of design and 


control, portability, quality of results, the value of the high tension battery supply, and ‘tne 
number of tuning adjustments. 


SINGLE-VALVE RECEIVER SUBMITTED BY A D. COWPER, M.Sc., A.I.C. 
(Awarded the Prize of £15) 


Super-Regenerative Receiver, I think that 

some disappointment in two directions may 
be expected. Firstly as to the complexity of the 
circuit, and secondly as to the signal strength 
obtainable. 

The complexity of the circuit is a minimum, and 
the signal strength falls somewhat short of the 
anticipations aroused by the sensational Press 
reports of Major E. H. Armstrong’s historic demon- 
stration before the Institute of Radio Engineers 
on June 7th, 1922. 

It is also n „perhaps, to disperse certain 
delusions as to the alleged difficulty and general 
insensibility of the one-valve circuit in particular. 


[s the following description of a single valve 


By proper attention to certain general principles 


and by designing the re- 
ceiver in accordance with 
these (in particular as to 
the Armstrong bridging 
condensers), the circuit 
becomes more stable by 
far than the ordinary 
single valve with critical 
reaction, and it is also 
exceedingly simple to tune 
and operate. 

The principles to be 
borne in mind are :— 

(1) That it is essen- 
tial to have powerful 
quenching frequency 
oscillations, so that the 
Armstrong inductances 
must have fixed close 
coupling, and maxi- 
mum high tension bat- 
tery and filament tem- 
perature must be main- 
tained. In addition, it 
was found preferable 
to employ a power 
valve. 

(2) Exceedingly free 
and undamped high 


se be built up in 
minimum time; there- 
fore large bridging 
condensers must be 


7 Papers read before 
the Radio Society of Great 
Britain on March 28th, 
1923. 


4 . E =~ 


employed for the Armstrong inductances. The 

frame aerial must be small, and the grid circuit 

must have a minimum ohmic and radiation 
resistance combined with minimum H.F. reaction 
coupling. 

(3) With the employment of English valves, 
rectification can be obtained with the conven- 
tional grid condenser and leak, the leak to be of 
a somewhat smaller value than usual. 

In describing his set, Mr. G. P. Mair has ably 
explained the theory of the operation of the 
different circuits, and these remarks will therefore 
be confined to details of the portable receiver. 

it may be well, however to point out here the 
analogy of the super-regenerative principle to the 
case of a nervous spirited horse which periodically 


PP 
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“ Wireless World ” photo. 


The complete portable outfit, in case measuring about 217 x 10” x 7”, demonstrated 


by Mr. A. D. Cowper. 
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bolts at a flick of the whip, and, as often, is pulled 
up short by a curb bit, the latter corresponding 
to the Armstrong quenching oscillation ; as opposed 
to the steady plodding cart-horse mildly encouraged 
by the driver’s voice, which may bo considered 
as analogous to ordinary reaction. The accompany- 
ing diagram shows the circuit employed in the 
receiver, together with details of values of the 
components. 


J 
* 


1-34 
55 


0-0006 „F 


Circuit of single valve super-regenerative receiver, 
demonstrated by Mr. Cowper. 


A.E. Frame Aerial: mean 6 in. by 18 in., enclosed ; 
four tappings, 30 turns No. 22 S. C. C. two-bank 
spacing of I in. 

V. Vario-Coupler: low-capacity-wound, about 40 
turns each, No. 22 S. C. ('., or coils Nos. 35/50 or 
50/75. One tapping in aerial coil, for 200-300 
metre range. 

A. Armstrong Inductances: in actual receiver, 
made up of 8 five-inch-diameter cardboard spiders, 
full of No. 32 enamel, total about 1,200 turns, in 
series, piled in pie: form,. as inductance ; 3 of same 
size full of No. 36 enamel, total about 1,000 turns, 
as reactance ; placed about fin. above former, and 
taped in place. With bought coils, coupling at 1} in. 
centres, fixed, is best. 

T. Auto-transformer, in place of telephone tran- 
former ; essential if H.R. phones are used ; 2 ozs. 
No. 40 enamel on ᷓ in. iron core, hedgehog pattern. 


The circutt was analysed on the blackboard, and an 
explanation given of the purpose of component parts 
indicating how the circuit was built up. 

The cost of the actual receiver complete with 
batteries and valves was about £5. The tuning 
range is 180-700 metres with four tappings in the 
frame aerial. Considerable possibilities he in the 
direction of the use of a crystal for rectification 
with a loose-coupled circuit, and it is suggested 
this may be found a means of eliminating a con- 
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siderable amount of the whistle of the quenching 
frequency without the necessity of employing a 
filter. Simultaneous amplification may also be 
applicable. 


The range of reception on the 6 in. x 18 in. frame 
shown in the photograph employing one “R” 
valve, is about 200-250 miles for powerful telephony. 
A pocket aerial consisting of a spider coil wound to 
dinensions of a Sin. diameter has also been used 
as a stunt and readable telephony has been 
received with one valve at 250 miles with very 
careful tuning. There is an automatic limitation 
of signal strength when approaching within 40 
miles or so of a powerful transmitting station, and 
this may be explained by the fact that the radio 
frequency component in building up the signals in 
the receiver is, at the best, only a fair-sized ripple 
on top of the Armstrong quenching oscillation 
and the latter consumes the best part of the power 
of the valve. 


A matter which has been discussed and is of 
considerable interest, is the extent to which a 
circuit of this type may cause interference by 
radiation, but stringent tests indicate that with 
so small a frame, this danger is practically absent. 
It was found impossible to detect the presence of 
the receiver at a distance of a few yards under 
reasonable or likely circumstances. 


No doubt there is a wide application for a portable 
compact receiver of this nature. It would be 
invaluable for flats for the reception of broadcasting. 
and as a portable receiver to take on holiday, 
also for police and military use it would be extremely 
convenient. 

Some interesting tests have been made, such for 
instance as the reception of telephony quite clearly 
in a taxi-cab with one R valve whilst the taxi- 
cab was travelling at full speed over a rough road. 


Since with this receiver the efficiency of the 
reception varies inversely as the square of the 
wavelength, it is particularly applicable for working 
on very short wavelengths and very great distances 
can be covered with the employment of C.W. morse 
transmission. 

A good deal of controversy has already arisen 
on the question of priority of invention of this 
circuit, but, whatever view may be taken on this 
matter, it is to Major E. H. Armstrong that experi- 
menters owe the fact of the circuit: and its possi- 
bilities. 

The Lecturer then gave a demonstration of the set 
in operation, Loud and clear telephony was received 
on one valve, the complete set being carried by a strap 
over the shoulder. The set was carried round amongst 
the audience, the telephones being handed to those who 
wished to listen. 

Subsequently experiments were conducted showing 
the advantage of using a second valve as a note 
magnifier. 


TWO-VALVE SUPER-REGENERATIVE RECEIVER SUBMITTED BY G. P. MAIR. 
(Awarded the Prize of £10). 


ECEIVING circuits up to a few months 
ago had reached a high state of perfection ; 
but when taken in conjunction with the 


recent rapid advances of wireless telegraphy and 
telephony, they were at a standstill, and it remained 


for Professor Armstrong to introduce a great 
advancement. This new type of circuit is known 
as the Armstrong Super-Regenerative Circuit. and 
although it has in a number of hands given proof 
of its enormous amplification, it must not be 
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taken as the final solution. This circuit opens up 
a new field of research and no doubt these present 
new circuits will be still further improved as time 
proceeds. 

The general principle of the Armstrong Regenera- 
tive Circuit is doubtless well known. I do not 
propose to deal with the theoretical side, but with 
the practical working details of the circuit, as put 
roughly together in the instrument on the table. 


This instrument is not a pretty piece of wo - 
ship, but it contains all the essential parts of a 
practical working receiver. 


Before describing this circuit I will briefly set 
out the general theory. When using an inary 
receiving circuit and fitted with a feed- circuit 
from the plate to the grid of the valves*or as it is 
generally termed reactance, it is well-known that 
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is the problem which has been solved by Professor 
Armstrong. Let us take an ordinary receiving 
circuit fitted with reactance, and place the coupling 
in such a position that the circuit just oscillates, 
and the circuit has under these conditions negative 
resistance. Now let us apply rapidly varying 
resistance to this circuit and at a greater rate than 
the frequency of the incoming signals, then the 
oscillating circuit will be rapidly stopped at intervals. 
This action is not instantaneous, for the incoming 
signal takes time to build up. During the negative 
resistance period full use is made of the great 
amplification produced, but just before the circuit 
has built up sufficiently to reach oscillation, it is 
suddenly stopped by an external means. This 
switching out action may be made at any frequency 
desired, provided it is less than that of the incoming 


there is a limit to the amplification of speech and 
music by means of regeneration. If the coupling 
of the reactance is too close, the circuit generates 
continuous oscillations and the speech is indistinct. 
Besides this, the operator is a nuisance to his 
neighbours. 

The maximum strength of distinct speech is 
received when the reactance coupling is in such 
& position that the receiving circuit is Just on the 
point of oscillation, but is not actually oscillating. 
By opening the coupling the quantity of sound 
is reduced and so the reaction or feed- back circuit 
can be considered as introducing negative 
resistance, and which partly eliminates the 

itive resistance of the valve and its circuits. 
the two balance each other the valve produces 
continuous oscillations. Now if the negative 
resistance can be made to overrule the positive 
resistance without the valve oscillating, then the 
amplification can be still further increased. This 


Wireless World photo. 
The too · valve super · regenerative Receiver, demonstrated by Mr. G. P. Mair. 


signals. There are several ways of carrying out 


this switching-out action. 


(1) A H. F. current can be applied to the grid 
of the valve, and this in effect introduces, a 
rapidly varying resistance. 

(2) The plate voltage can be rapidly varied. 

(3) The two above arrangements can be 
combined. 


The simplest way of applying the H. F. current 
is by an oscillating valve. 

The apparatus is built up on this principle and 
is controlled by a rapidly varying positive 
resistance in the grid circuit. Two valves will be 
seen, that adjacent to the large coil is the detector 
and regenerator, and the second valve is the oscil- 
lator, or so to speak, the switching-off valve. 


A number of articles have been written in the 
wireless Press on the Armstrong Super-Regenera- 
tive Circuits, dealing both with theoretical and 
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practical sides. All these articles state the sim- 
plicity of the arrangement, and ease of the operation, 
but like all new and varied wireless circuits, when 
once the circuit has been operated, one is apt to 
smile and laugh at all the initial difficulties. Like 
all experimenting, resulta cannot be arrived at 
in a hurry, and it is better to put a circuit together 
in a proper manner—and the author attributes 
his initial failures to a tangled mass of loose wires. 
After several unsuccessful attempts, it was decided 
to make the various components in an efficient 
manner. When these were ready they were 
spread out on a board, which was fitted with 
proper terminals so that connections could be easily 
changed. 


Under these better conditions results were 


quickly obtained, but the tuning was so sharp that 
even with a ten-inch handle on the tuning condenser 


naka 


Figa. la and 1b. Experimental methods of con- 
necting the frame aerial to the tuning circuit. 


a movement of one finger was sufficient to entirely 
lose signals, in fact the eastest way to tune was to 
rest one’s body against the wall, and just move 
slightly. In addition to this trouble, one woke up 
in the morning with a headache owing to the shrill 
whistles experienced the previous evening. These 
experienees were sufficient to prove the circuit 
was too critical, and therefore useless, and the 
matter was dropped. Now nobody likes being 
beaten in an attempt, and further experiments 
were conducted and this led to a condenséd form 
of the original apparatus, as now shown, and 
which is very staple and easy to operate, and 
further, gives extraordinary results. 

The original trials were made with all the com- 
plications as suggested by Professor Armstrong, 
but these were mostly abandoned ; for instance a 
grid leak and condenser replaced the potentiometer 
for putting negative potential on the grid of the 
oscillator, The filter circuit was omitted but 
subeequently replaced. 

This was the stage when the results were obtained 
but were too critical to be of any use. Being the 
posseasor of an excellent outside aerial, and a relic 
of the pre-war crystal days and spark transmission, 
and believing in a good aerial and a minimum 
number of valves, I scorned frame aerials, in fact 
I had never tried one, so this led to checking the 
behaviour of a frame aerial on an ordinary receiving 
set, and using the arrangement as shown in Fig. 1 (a) 
I found the tuning with an ordinary receiving 
set fitted with reactance to be almost too sharp 
for comfort. Books were referred to for frame 
aerial circuits and finally the frame was put in 
series with the grid inductance, and a variable 
condenser in parallel with both. Fig. 1 (b). 
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This solved the mystery and the set became 
staple and quite easy to operate, and one can 
now move about and place one’s hand near the 
coils without disastrous results. There then re- 
mained the high-pitched whistle from the oscillator 
valve and the only way to cure this was to fit a 
filter circuit, as can be seen in the circuit diagram 
(Fig. 2). 

To turn to constructional details. 

CorLs : MAIN INDUCTANCE. 

There is nothing special about this and it agrees 
with ordinary practice. In the actual set No. 22 
double cotton-covered wire is wound on a cylinder. 
The meter of the wire is sufficient to offer a 
low resistance to high frequency currents and the 
double cotton insulation spaces the turns and 
cuts down self capacity. This inductance consists 
of 60 turns with tappings taken off and without 
too much condenser across it tunes in up to 650 
metres. 

REACTANCE COIL. 

This requires to be of larger dimensions than in 
the case of an ordinary receiving set. It actually 
consists of two parts; a fixed coil coupled to the 
main inductance, and inside this fixed coil is a 
second coil which can be rotated, and the two 
together form a variometer enabling the coupling 
with the main inductance to be varied. The two 
coils forming the variometer are wound with the 
same wire as the main inductance, namely No. 22 
double cotton covered. 

COILS IN THE OSCILLATOR CIRCUIT. 

The grid inductance and condenser should be 
chosen so as to give a wavelength of about 30,000 
metres. Various coils have been tried but those 
on the instrument are the identical ones submitted 
to the judges. For the oscillator circuit some 
odd coils are used, which were wound up in the 
early days and long discarded as the self 
capacity was too high. Actually these coils are 
wound with No. 39 silk-covered wire and steeped 
in paraffin wax. The wire was rescued from a 
broken Ford car trembler coil. Modern coils 


Fig. 2. The system of connections adopted, 
embodying a filter circuit. 


wound with a minimum of self capacity have since 
been tried and do undoubtedly give much better 
results. 

The remaining items such as condensers, filament 
resistances, etc., are the ordinary type and consist 
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mostly of the various oddments to be found in 
the usual experimenter’s store-box, and therefore 
do not call for any comment. 

VALVES. 

Much has been said about suitable valves, and 
the first trials were made with a V 24 as detector 
and regenerator, and the ordinary “ R valve as 
an oscillator. These valves were taken as they 
happened to be handy, and at the time not in use. 
Various valves of the receiving type have been 
tried, a QX,” ey 24,” Osram e R,“ t Ora ” and 
some very pretty little valves made by the German 
firm of Lorenz. They all seem to work equally 
well, and the only valve in my possession which 
does not work at all, is a very early type and so 
soft that it gives a brilliant blue haze. Two 
valves in parallel give marked results as one would 
expect as the total plate current is increased. 

Some small transmitting valves have been 
tested; signals are increased in strength consider- 
ably, but the great drawback is the large amount 
of current drawn from the high tension battery, 
and for the amateur this would be a serious expense, 
as the voltage required is high, and the life of the 
cells short. Perhaps: the best method to work 
these valves would be to use high tension accumu- 
15505 but here again the initial outlay is consider - 
able. 


PLATE VOLTAGES. 

Voltages up to 120 have been tried and from 
80 to 120 volts appears to be quite satisfactory ; 
two “V 24” valves with a plate voltage of 30, 
however, work quite satisfactorily. ` 
RADIATION. 

In view of the broadcasting restrictions I was 
naturally nervous about my neighbours and wished 
to ascertain what was happening outside my house, 
eo tuned up the set to a known wavelength, making 
all adjustments by a wavemeter, and leaving the 
reactance «losely coupled, but self oscillation was 
not taking place in the detector circuit. A friendly 
serial lives across the road, and a careful search 
on this failed to disclose any free oscillations. 
Various teste were carried out, and it was found 
that when the set was properly understood and 
used, it can be placed within a few feet of an 
ordinary receiver fixed to an outside aerial, and both 
seta can receive the same signal without any 
interference. Tests were also made with the set 
oscillating and the radiation at 50 feet can only 
just be detected. What happens when the set 
is coupled to an aerial, it is difficult to say, as 
experience shows that no satisfactory receiving 
results are obtainable under this condition, at 
least by me. 

I now turn to the practical resulte. 

(1) When using two ordinary receiving valves 
with 80 to 100 volts on the plates, the average 
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strength of signal is equal to that of a good P.O. 
aerial, and an ordinary receiving set with one 
detector and one low frequency amplifier valve 
and using full reactance. Or, in other_ words, 


Wireless World photo. 
The complete apparatus, showing the frame aerial. 


the frame aerial of the size given, replaces a good 
outside aerial. 

(2) Weak signals are not amplified to the same 
extent as strong signals. 

(3) The surroundings influence the strength 
of signals. In open ground signals are much 
stronger than when the frame is used in a room 
of a dwelling house. The frame has been tried 
in a garage with a galvanised iron roof, and signals 
under this condition are poor. 

(4) Since for the same number of valves the 
frame replaces an outside aerial, it has the 
further advantage of being directional, and a 
badly interfering station can be cut out. 
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EXPERIMENTAL TRANSMITTING STATIONS 


ALTERATIONS AND ADDITIONS. 


The particulars given below include amendments and additions to the list 
of Experimental Transmitting Stations given in the Year Book of Wireless Tele- 
graphy and Telephony, 1923,’’ published by THE WIRELESS PRESS, LTD., which 
comprises some 470 stations. 

Readers are strongly recommended to extract details of the Experimental 
Stations given in the Year Book on to cards for the purpose of forming an index 
for ready reference. Such a card index facilitates rapid identification of stations 
heard, whilst cards containing new calls can be dropped in pending the publication 
of details of ownership and location. | 

Holders of Transmitting Licences are requested to keep this Journal advised 
as to particulars of their stations, while experimenters hearing calls not to be 
found in the Wireless World“ lists, should write to the Editor, giving details 
of the transmission intercepted, in the hope that some information concerning the 
transmitter may be available. 

Reports of reception are usually welcomed by operators of Experimental 
Stations, and Listeners-in might do good service by passing reports of reception 
to the Transmitters concerned, pending the organisation of range tests by the 
British n Relay League. 


2 AG 10 waite. C.W. T. Moor, Castlemaine,” 2FN 30 watts, T., L. M. Baker, Ruddington, 
& T. T 


Lethbridge Road, South- C.W. & T.T. Notts. 
port. 2FT C.W. & T. Edinburgh & District 
2 AJ C.W., T. & Sp. Radio Communication Co., Radio Society, 9, Ettrick 
Ltd., Barnes, S.W.13. Road, Edinburgh. 
2 AZ — William Le Queux, St. 2FX Sp., C.W., T.T. H. C. Binden, 32, Oxford 
Leonards-on-Sea. & T. Road, Bournemouth. 
2 BM C. W. & 7. J. H. A. Whitehouse, 2FZ 10 watts & Manchester Wireless Scty., 
Hampstead, N.W.3. l kW. Sp., Houldsworth Hall, Deans- 
2 BO — Marconi’s Wireless Tele- C. W. & T. gate, Manchester. 
graph Co., Ltd., Writtle. 268 — R. H. Kidd, Marlborough 
20D C. W. & T. Burton-on-Trent Wireless House, Newbury. 
Society, 66, Edward St., 2 GI — Lawrence Johnson, Park 
Burton-on-Trent. View, Hinde House 
2 CW — B. Hippisley, Ston,” Lane, Pitsmoor, Sheffield. 
Easton Park, Bath. 2 GJ — Lawrence Johnson, Park 

2 DG 10 watts, Sp., W. Burnet, 10, Coverdale View, Hinde House 
C. W. & T. Road, Sheffield. Lane, Pitsmoor, Sheffield. 

2 DH 10 watts, Sp. & W. Burnet, 10, Coverdale 2 GK — Lawrence Johnson, Park 
C. W. Portable Road, Sheffield. View, Hinde House 

2 DI 10 watts, Sp. & W. Burnet, 10, Coverdale ‘Lane, Pitsmoor, Sheffield. 
C. W. Road, Sheffield. 2 GL 10 watts, Sp., W. J. Henderson, 2, Holly - 

2 DT — Barrow & District Wireless C. W. & T. wood Road, S. W. 10. 

Assn., Market Tower, 260 — L. Bland Flag, 61, Burling- 
Barrow-in- Furness. ton Road, Bayswater, 

2 DY — F. H.Haynes, 5, Regent Sq., W.2. 

W.C. 2 GP 10 watts, Sp., H. W. Nunn, 49, Leigh 

2 DZ — F. H. Haynes, 26, Avenue C.W. & T. Road, Highbury Park. 

Road, South Tottenham, N.5 

N.15 2GU 10 watts .. The Halifax Wireless Club, 
2 FC 25 watts, C.W. W. Sinclair, 19a, Ladbroke V. M. C. A., Clare Hall, 

Gardens, W. II. Halifax. 

2 FJ 10 watts, Power W. J. Fry, 22, Thirsk Road, 2 FC 10 watts, C. W., F. M. J. White, Winch- 
Buzzer, Tele- Lavender Hill, S.W.11. Sp. & T. combe Lodge, Buckle- 
phone & C.W. bury, near Reading. 
Transmitter. 2 HK — A. A. Campbell Swinton, 

2 FK Sp. „T. T., C.W., F. C. Grover, 20, Rutland F. R. S., 66, Victoria St., 
& T. Road, Ilford. S. W. 1. 
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2 HL — A. A. Campbell Swinton, 
F.R.S., 40, Chester Sq., 


S.W.1. 
2 HQ 10 watts, C.W., A. W. Fawcett, 11, Leigh 


T.T., T., & Sp. Road, Clifton, Bristol. 
2 HW 10 watts, T. H. Beresford, 213, Bull St., 
55 
2IB 10 watts, C. W. Bemrose, Four 
& T. 8 Littleover, 
Derby 
21H — C. G. Bevan, Technical 
College, Cathay Park, 
Cardiff. 
211 10 watts, Sp., Southport Wireless Society, 
C.W. & T. Queen’s Hotel, Southport 
Sec., 26, Hartwood Road, 
Southport. 
2IJ C.W. & T. . Southport Wireless Society, 
Queen’s Hotel, Southport 
2IN_ 10 watts, C.W., J. E. Fish, “ Thornley,” 


Station Road, Thornton- 
le-Fylde, near Blackpool. 


10 watte, Sp., L. F. White, 10, Priory 


Sp. & T. 


2IV 


C.W., T. & Road, Knowle, Bristol. 
T.T. i 

IW 10 watts, C.W., G. R. Marsh, Mallards 
T. & Sp. Close, Twyford, Win- 

chester. 

2JG 10 watts, C.W., W. A. Seed, Crigglestone, 
Quenched Sp., near Wakefield. 
T. 
Also Portable. 

2 JS 10 watts, C.W. Horace B. Dent, 25, Church 

T. St., Leatherhead, Surrey. 


SZL 


CALL SIGN 
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. Ashley Wireless Telephone 
Co., Ltd., Renshaw Rd., 
Liverpool. 

2 KQ 10 watts, T.T., Harold Taylor, The Lodge, 

C.W. & T. Tottenhall Wood, near 
Wolverhampton. Station 
installed at W’hampton. 

R. J. Cottis, 4, Crondace 

Road, Fulham, S.W.6. 

2 LI Sp., C.W. & T. C. H. Wilkinson, 14, Kings- 

wood Avenue, Brondes- 


2 KH C.W. & T. 


2LD — 


bury, N. W. G. 
2LT 10 watts, Sp., A. F. Bartle, “ St. Cy res, 
C. W. & T. 5, Coleraine Road, Black- 

heath, S. E. 3. 


2 LW | BPs C.W. & T. Tingey Wireless, Ltd., 
92, Queen Street, Ham- 
mersmith, W.6. 
2 MK 10 watts, C.W. A. W. Hambling, 80, Bron- 
& T. desbury Road, Brondes- 
bury, N.W.6. 
. J. W. Barnaby, Sylvan 
House, Broad Road, Sale, 
Cheshire. 


2 NB 10 watts, T. 


2 NI 10 watts, Artifi- Dartford & District Wire- 
cial Aerial. leas Society, 84, Hawley 
Road, Wilmington, Dart- 
ford. 
2NL 10 watts, ae F. J. Hughes, 129, Wells 
C. W. & T Road, Bath, Somerset. 
2 NN 10 watts . Brig.-Gen. Palmer, Hill 


Crest, Epping, Essex. 
2 NO 10 watts, C. W., H. R. Adams, Crescent 
T. & T. T. Cabinet Works, Sutton 
Road, Walsall. 


(A further list will appear in the next issue.) 


NATURE OF TRANSMISSION Taleban — 
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Specimen of Record Card for compiling Index of Experimental Transmitting Stations. 
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Notes 


2LO Broadcasts Glasgow Concert. 

Those who listened-in after the usual broadcast 
programme on Monday, April 16th, were able 
to hear speech and music with surprising clarity 
from the Glasgow broadcasting station. 2 LO 
announced a period of testing and it was only 
at the conclusion of several musical items that 
listeners were informed that they had been hearing 


5 SC. Transmission was effected by land line 


from Glasgow to London, and thence by wireless 
on the ordinary 369 metres wavelength. 


Proved. 

To demonstrate that the experimental trans- 
missions from 2 DY on 200 metres should not 
cause interference with the broadcasting on higher 
wavelengths, a test was arranged, not of course 
during broadcasting hours, but during the experi- 
ments by 2 LO above referred to, after 11 p.m. on 
April 16th. The signals from 2 LO were received 
on an aerial alongside the transmitting aerial while 
the transmitter was in operation. The received 
telephony was fed to the modulator valve of the trans- 
mitter, and thus the broadcasting was retransmitted 
on 200 metres. No special rejector circuits were 
made use of in the receiving equipment, loose 
coupling being sufficient to dispose of the 200 
metre signals and permit of the reception of those 
on 369 metres, only a few yards away from the 
transmitting equipment. 


The British Thomson-Houston Co., Ltd. 

We are advised that through a regrettable error 
the price of head-telephones advertised by the 
above firm in our issue of April 14th, was wrongly 
given as £1 10s. instead of £1 12s. 


Nauen increasing its Power. 

Extensive changes, it is reported, are now in 
progress at Nauen with the object of increasing 
the power and flexibility of the station. . Separate 
antennæ are being constructed for the American, 
Asiatic, African, and the two European services. 
Special preparations are being made for the new 
Buenos Aires service, which is to be opened for 
public communication in the course of a few 
months. Nauen will work with the station at 
Monte Grande, near Buenos Aires, which is to 
be maintained and operated by a combination of 
English, French, German and American radio 
companies. 

The German Radio Organisation. 

Since the war Germany has been strenuously 
occupied in building up a remarkably efficient 
radiotelegraph and telephone system. The German 
Post Office station at Koenigswusterhausen, near 
Berlin, transmits to London, Budapest, Sofia and 
Sarajevo, and its receiving station at Zeylendorf 
makes up the return circuit. Norddeich, on the 
coast, completes this system, which is known as the 
Main Stations group (Hauptfunkstellen). Although 
communication is maintained with foreign cities 
mentioned, the Main Stations group operates 
principally within Germany and there exists an 
elaborate network of wireless communications, 
comprising ‘“‘feeder” stations and “simple” 
stations. These link up the towns of Dortmund, 


Breslau, Dusseldorf, Frankfort-on-Main, Hamburg, 
Hanover and many others. 


Unauthorised Transmitters ? 

2 MG (Mr. C. Creed Millar, Arndene, Bearsden, 
near Glasgow), reports that his call sign is being 
used by an unauthorised transmitter in Yorkshire. 
The district is known, and our correspondent 
states that unless this practice ceases immediately 
the matter will be placed in the hands of the 
proper authorities. 

Letters have recently been received from the 
North of England by Mr. J. Pigott (2 WA) of Manor 
Farm, Wolvercote, near Oxford, stating that 
excellent telephony has been received from a 
station giving the call sign 2 WA. As Mr. Pigott 
has not been transmitting for some time, he assumes 
that some other transmitter is using his call letters 
or not pronouncing his own sufficiently clearly. 
Should this note catch the eye of the person in- 
volved, Mr. Pigott will be pleased, on hearing from 
him, to forward the reports received. 


An unpretentious 
V provide 


Mopping up the music. 
aerial and a Burndept Ethophone 
entertainment for the punter. 


Powerful Mexico Radio Station. 

It is reported from Mexico that the great wireless 
station at Chaputecpec will probably open shortly. 
This station is intended for communication with 
New York, Berlin, London and Lyons. 


Crystal Reception in Ayrshire. 

Good reception of 2 LO (London), 2 ZY (Man- 
chester), and 5 IT (Birmingham) on a crystal 
receiver is reported by Mr. Stanley Gilderthorpe, 
of Arrow View, West Kilbride, Ayrshire. This 
feat was recently achieved during temporary lulls 
in the programme of the Glasgow station. The 
fact that the only valve station within four miles 
is a B.B.C. product precludes the possibility of 
assistance by local oscillations. 
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Air Ministry Station in Guernsey. 


The Air Ministry have taken over from the P.O. 
the wireless station at Fort George, Guernsey. 


New Wireless Societies. 

A wireless society embracing the West Central 
district of London is being formed and prospective 
members should communicate with Mr. S. Hex at 
12, Regent Square, W. C. I. 

Bearing the name of The Lewes and District 
Radio Society,” a society has recently been 
formed. The Hon. Secretary, Mr. J. T. Carvill, 
of 16, Grange Road, Lewes, will be pleased to hear 
from persons in the district interested. 


Do you hear American Radio 2 BQU ? 


Mr. Herman Kuch, of Bertha Place, Grymes 
Hill, Staten Island, New York, whose call sign 
is given above, would be very glad to receive cards 
from British amateurs who hear his transmissions. 
Mr. Kuch, who states that he uses 10 watts, 
was heard both in England and France during the 
Transatlantic Teste. 2 BQU, which is situated 
on the Atlantic coast, has also been heard on the 
Pacific shore and in Canada and Porto Rico. 


Where Can I Buy ? 

Where can I buy resistances, condensers, or 
other components? A question often asked by 
those starting in wireless experimental work. 

Complete information on this subject is contained 
in the Year-Book of Wireless Telegraphy and 
. Telephony,” 1923 edition, in a Directory of Manu- 
facturers and Factors of Wireless and Allied 
Apparatus, providing ready reference under oe 
fied headings to any wireless want. 


Ornamental Loud Speakers. 

Probably realising that the average loud speaker 
is nearer technical than aesthetic perfection, 
Messrs. The Western Electric Co., Ltd., have 
produced a range of these instruments in very 
tasteful designs. These are illustrated in an 
equally artistic booklet we have received, and the 
designs are as follows :—Chinese Pagoda, Peacock, 
Eastern Spiral, Nasturtium, Sunflower, Chinese 
Dragon, Carnival and Grape Vine. 


The Two-Valve Gecophone. 

We have received from The General Electric Co., 
Ltd., a copy of leaflet No. BC.2940, which, in addi- 
tion to a description in colour of the Gecophone 
two-valve cabinet listening-in set, contains a 
selection of unsolicited testimonials from satisfied 
customers. From both Ayrshire and Aberystwyth 
music broadcast from New York has been received. 
and 2LO seems to be picked up in any part of 
Scotland by the two-valve set. Copies of this 
leaflet can be had on application to Magnet House, 
Kingsway, or from any of the Company’s numerous 
branches and agencies. 


Latest Victor Instruments. 

An attractive folder containing illustrated par- 
ticulars of the latest Victor” range of wireless 
instruments has been issued by Messrs. Victoria 
Electrical (Manchester) Ltd., of 1, 3 and 5, Chapel 
Street, Salford. A wide variety of valve and 
crystal sete is offered, and many useful accessories 
are also included. 
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Catalogues etc., Received. 

Readers Guide—City of Norwich Public 
Library. Contains a list of extensive additions 
to the number of books in the library on wireless 


telegraphy. 
Books Received. 

Comment entendre chez soi la T.S.F. By 
Alfred Soulier. (Paris: Librairie Garnier Frères, 
6, Rue des Saints-Péres. Pp. 91. Price 3 francs.) 

Wireless Telephones and How They Work. 
By James Erskine-Murray, D.Sc. (Crosby Lock- 
wood & Son, Stationers’ Hall Court, Ludgate 
Hill, E.C. Pp. 84 J viii. Price 4s.6d. nett.) 


— — — ——œ— — —ͤ— 
— — O MM 


Correspondence. 


To the Editor of THe WIRELESS WORLD AND 
Rapio REvIxw. 

Sık, It may be of interest to the undermentioned 
amateurs to hear that their transmissions are 
coming in very well in S.W. London. 

Reception was generally accomplished on two 
valves (1 L. F.), but any number up to four could 
be employed. 

The following English amateurs have been 
received this year: 


Call. Date. Str. Reception, Remarks, 
H.F. H.F. Rect. L.F. LF. 
5 JP 11.2 4 — — * — — Rather faint and 
subject fading. 
2 LG — Rs — — 4 + Working to 2 EF 
London (0-2 
amps). 
2 AW „dates R5 — — ‘ 4 Working 2 IP, 
8 AB, etc. 
2 JZ 0 R o as oe + wae 
82 S RZ + + + Speech audible, 
telephones off. 
2PC bo: R5 — ' + 
2 RB v/dats R5 — — i + 
2 IN 221 Ro — = t+ + Calling 2 OD. 
2NA vidate R - + + Subject to com- 
plete fading. 
2 AV 30.1 Ro i — — Very clear and 
steady C.W. 
2 JO 10.2 R5 — — 4 + = 
2 11.2 R5 — — + + — 
The following French amateurs have been 


received this year :—— 


SBM vidatess RS — + t -+ + 

8 BF 222 R4 — — 4 + — 

SAB 23:11 R4 — 3 — nie 

8AB 23: R7 — - 4 4 — 

8AB 23:1 Rë — — + 4 + 

8LBC -- R3 + 4 + + Very faint and 
subject fading. 


The following Dutch amateurs have been received 
this year :— 


PCI RC — - + + — 
OMX „dates R 6 — — -4 + — 
OBS 11.2 RO — — + — Working with 
8 AB, 


All these receptions took place, with the exception 
of one or two, during broadcasting hours, when the 
London amateur stops transmitting and leaves the 
ether quiet for long distance working. 

It would be interesting to hear the power, 
radiation, etc., of some of the above stations. 

There is one station received which appears to 
be of Spanish origin, with call letters 8 NO. This 
station was heard during the recent Transatlantic 
Tests sending CQ,” and was received a few 
nights back using one stage of H.F. followed by 
one stage L.F. 
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It appears that the short wavelength, i. e., 
200 metres approx., has much to recommend it tor 
long distance low power transmissions. 

Yours faithfully, 
A. G. Woop. 


[It is always of interest to operators of trans- 
mitting stations to have reports on the strength 
of signals, etc., by distant receiving stations.— Ed.] 


To the Editor of THE WIRELESS WORLD AND 
RADIO REvIEw. 

SIR, — Possibly several of the amateurs whose 
calls are undermentioned would be interested to 
know that their signals have been read and 
“logged” at my station, which consists of an 
experimental single-valve set. I shall therefore 
be very grateful if you will publish this letter. 
The list of amateurs is given herewith :—2 DF, 
2 DX, 2 SZ, 2 SP (?), 2 SH, 2 SQ, 2 OM, 2 ON, 
2 OD, 2 OF, 2 AN, 2 AO, 2 AW, 2 BZ, 208, 
2 QN (Spark), 2 QQ, 2 FN, 2 FU, 2FF, 2 FQ, 
2 PU, 2 CO (Spark), 2 WY, 2 YQ, 2 KT, 2 KF, 
TO, 2 TV, 2 TA, 2JF, 2JP, 2JA, 2NM, 
NF, 5LC, 5GL, 5CV, 5BV, 5NN, 5 QV, 
DP, 5 WR, 5 HY, 8 AB, 8 XY (8 BM), O DV, 
NX, ONY, OMX, PCII. 


The aerial used is a twin 50 ft. inverted L; 
average height 23 ft., and very badly screened. 


OAS 


I remain, 
F. R. W. STRAFFORD. 
Dovercourt, Essex. 
2 = Numerical. 


Forthcoming Events 


THURSDAY, APRIL 26th. 
Thames Valley Radio and Physical Associa- 
tion. At 8 p.m. Lecture: The History of 


APRIL 28, 1923 


Stoke-on-Trent Wireless and Experimental 
Society. Lecture: Faults, by Mr. A. 
Whalley (member). 


Wireless and Experimental Association. Public 
Demonstration of Wireless Reception at 
Central Hall, High Street, Peckham. 


South Shields and District Radio Club. Wireless 
Exhibition in Congregational Hall, Ocean 
Road. (From April 24th to April 28th 
inclusive. ) 


FRIDAY, APRIL 27th. 


Sheffield and District Wireless Society. At 
7.30 p.m. At the Dept. of Applied Science, 
St. George’s Square. Practical Demonstration. 


Leeds and District Amateur Wireless Society. 
Lecture: WOK, MSK, SUC and 2 LO on 
a Single-Valve Indoor Aerial Set,” by Mr. 
D. E. Pettigrew (Hon. Sec.). 

‘Belvedere and District Radio and Scientific 
Society. Radio Dance. 

Fulham and Putney Radio Society. At Fulham 
House, Putney Bridge. Demonstration on 
Making a Single-Valve Panel with simple 
tools, by Mr. J. W. Dewhurst. 

Radio Society of Highgate. At 7.45 p.m. 
At the 1919 Club, South Grove. Lecture: 


Construction of a Single Valve Recei ver, 
by Mr. L. R. Rowlands. 


MONDAY, APRIL 30th. 
Ipswich and District Wireless Society. At 
8 p.m. At 55, Fonnereau Road. Lecture by 
Mr. B. Weston. 


TUESDAY, MAY Ist. 
Plymouth Wireless and Scientific Society. 


V A E At 7.30 p.m. At Plymouth Chambers, Old 
NENA Town Street. Ordinary Meeting. 
Radio Society of Birkenhead. Open Meeting 
and Soirée. THURSDAY, MAY 3rd. 
Hackney and District Radio Society. Informal Hackney and District Radio Society. Radio 
Mecting. Demonstration at Y.M.C.A. Gymnastic Display. 
BROADCASTING. 


GREAT BRITAIN. 

Regular evening programmes, details of which 
appear in the daily Press, are now conducted from 
the following stations of the British Broadcasting 


Company :— 
London 2LO 369 metres. 
Birmingham 5IT 420 M 
Manchester 2 ZY 385 55 
Newcastle 5NO 400 R 
Cardiff S WA 353 8 
Glasgow 5 SC 415 es 

FRANCE. 


Eiffel Tower. 2,600 metres. 12.15 a.m. weather 
reports (duration 10 mins.) 7.20 p.m., weather 
reports and concert (duration about 30 mins.) 
11.10 p.m., weather reports (duration 10 mins.). 

Radiola Concerts. 1,780 metres, 6.5 p.m. news; 
6.15 p.m. concert till 7 p.m.; 9.45 p.m. news; 
10 p.m., concert till 11 p.m. 


L’Ecole Supérieure des Postes, Télégraphes 
et Téléphones de Paris. 450 metres. Tuesdays 
and Thursdays, 8.45 p.m. to 11 p.m. Saturdays, 
5.30 p.m. to 8.30 p.m. 

Lyons (YN). 3,100 metres, 1'5 kW. 11.45 a.m. 
to 12.15 a.m. daily (Sundays excepted). Gramo- 
phone records. 


BELGIUM. 


Brussels (BAV). 1,300 metres, 1 kW. Sunday, 
Tuesday and Thursday, 7 p.m. 


HOLLAND. 

PCGG. The Hague, 1,050 metres, Sunday : 
4 to 6.40 p.m., Concert. Monday and Thurs- 
day: 9.40 to 10.40 p.m., Concert. (Monday 
cuncerts are sometimes given on 1,300 metres, 
notice of this being given on the previous 
Sunday. ) 
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Accumulators and 


H.T. Batteries—3. 


By L. F. FOGARTY, A. M. I. E. E. 


In the last instalment under this heading the Author dealt with the Maintenance of 


Accumulators used in Wireless Reception. 


In this article he describes Charging 


Arrangements and the Construction and Care of Dry Cells. 


(Concluded from page 86 of previous issue.) 


Accumulators must be charged from a source 
which always sends the current in one direction. 
Alternating current which reverses its direction 
many times per second is useless for this purpose. 

It is to-day a very common practice to charge 
small accumulators direct from the electric light 
supply, and wherever this latter is given by means 
of continuous current such arrangements are 
convenient, but very wasteful, still they are 
reasonably safe if proper precautions are taken. 

In addition to the many devices sold for indica- 
ting polarity, it is always easy to ascertain which 
of two wires is positive, by connecting them to 
two small strips of clean lead dipped into a weak 
solution of sulphuric acid, as you will remember 
that I previously stated that the wire connected 
to the lead strip, which turns brown, is always 
positive, and therefore must always be connected 
to the accumulator terminal corresponding to 
the brown plates forming the battery. 

The accumulator battery to be charged should 
be placed on a clean dry board, and connected 
to the charging terminals, as mentioned. 

The resistance is then moved to the all in” 
position, and the current switched on, when the 
amount flowing will be indicated by the ammeter, 
and may be adjusted to any suitable value by 
regulating the resistance by whatever means 
provided. 

A good many persons prefer to use lamps instead 
of wire wound resistances, but whilst these have 
the advantage of being perhaps cheaper, and of 
indicating that the board is in use, they have the 
disadvantage of being fragile, and are not usually 
acceptable to the electric light supply companies, 
when the consumer claims power at the lower 
rate. 

The arrangement shown is in very common use, 
but it is important to bear in mind the possibility 
of electric shock if by chance any of the live parts 
should be touched whilst the main switch is 
closed. Care must therefore be exercised to stand 
on some insulating substance when handling 
accumulators charging in this manner. An alterna- 
tive, and much more economical method is to 
Install a small rotary convertor, or motor generator, 
having two separate windings, one of which takes 
current from the mains, and runs the machine 
as a motor, whilst the other winding has current 
generated in it, due to its rotation, and delivers 
energy at a much lower voltage, suitable for ac- 
cumulator charging purposes. In this way the 
amount of energy taken from the mains is only 


slightly in excess of that actually put into the 
accumulator, whereas in the other method more 
commonly adopted, we frequently find cases 
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Fig. 21. The Electrolytic Rectifier with switchboard 
and current regulator connected to a lamp socket 
accumulator battery. 
where only 3 per cent. to 10 per cent. of the energy 

consumed is actually put into the battery. 
Unfortunately, motor generators are rather 
expensive, and unless the amount of charging 
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work to be done is sufficient to warrant the cost 
they do not pay to install, for obviously the machine 
stands idle the greater part of the year. 

Where the house supply is given by means of 
alternating currents, the position is different, 
because such current cannot be used directly for 
accumulator charging. Fortunately, however, there 
are a number of devices available known as recti- 
fiers, and whose function it is to convert the 
alternating current into a series of uni-directional 
impulses, quite suitable for accumulator charging, 
and in some cases for other continuous current 
processes. 

Amongst the numerous kinds available, there 
are rotary, vibratory, mercury-vapour, tungar, 
and electrolytic rectifiers. 

It is not possible here to treat in detail all the 
various types mentioned, and I must therefore 
apologise for dealing with, in the present instance, 
one type only. This is of the electrolytic kind, 
and an example is shown in Fig. 21 connected 
up to an accumulator battery. 


The same principle may be utilised to rectify 
high voltages, and to feed this rectified source 
direct to the plate circuit of receiving valves. 

A rectifier specially arranged for this purpose, 
and connected to a four-valve set, and a loud 
speaker is shown in Fig. 22. 

Dry cells are now made in an infinite variety 
of sizes and shapes, ranging from a tiny cell fitting 
into the top of a walking stick, to a large rec- 
tangular block for lighting and other technical 
purposes. It is, however, necessary to confine 
ourselves to a consideration of those types used 
in connection with radio work, at the receiving end. 

Although there is considerable difference in the 
details adopted by the various makers of dry cells, 
they all have certain common features, such as 
a cylindrieal zinc container, fitted with a terminal 
which forms the negative pole, and a concen- 
trically placed carbon rod or plate, which forms 
the other. 

Surrounding the carbon plate is placed a layer 
of manganese dioxide, and between this and the 
zine cylinder is a thick paste or plaster made with 
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sal ammoniac and water, together with other in- 
gredients, according to the maker’s ideas, and with 
a view to securing that the paste does not dry too 
quickly, and that the cel! has the maximum of 
life. An enormous amount of experimental work 
has been done by the leading makers to attain 
the present degree of perfection. 

In a similar way to the accumulator, dry cells 
give out electrical energy at the expense of chemical 
change, for as soon as the external circuit between 
the carbon and the zinc is closed, the sal ammoniac 
reacts with the zinc, and the latter is consumed 
at a rate proportional to the electrical energy 
given out, and hydrogen is liberated near the 
carbon electrode, which latter would soon become 
covered with a film of gas bubbles, and the output 
of the cell would diminish were it not for the 
manganese dioxide, which has the property of 
absorbing the latter and allowing the cell to con 
tinue to deliver a steady current. 

The complete cell is finished off by fitting 1t with 
a cardboard cover, out of which projects the termi- 


Wireless World” Pnoto. 
Fig. 22. The Electrolytie Rectifier connected to the house current supply and arranged to feed 
rectified plate current to the four-valve receiver-amplifier. 


nals of the carbon and zinc, and filling in the top 
with pitch or bitumen, but some makers leave a 
small hole for ventilation, otherwise the gases 
generated within the cell would attain to consider- 
able pressure, and the cell would bulge out and 
distort. The type of cell used for high tension 
batteries in radio being intended only for a very 
small output, does not need vents, and the cells 
are usually mounted in groups in boxes, filled in 
with paraffin wax—an excellent insulator. The 
batteries thus produced are made up into units 
of 15, 30, 45, 60, and 100 volts, and can be supplied 
with plugs or wire tappings at intermediate values. 
Where two or three cells are used alone, as for 
bell or telephone circuits, high insulation is not very 
important, but when a sufficient number are 
in series to give anything from 30 to 200 volts, 
greater care must be taken in this respect, and it 
is advisable that the units of a high tension battery 
be fitted in a box, with the terminals attached 
to well insulated supports, whilst if the cells stand 
on, and are separated from each other by a layer 
of waxed paper, a high degree of insulation will be 
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attained, and a longer life will result, as compared 
with a similar battery used under slipshod con- 
ditions. 

In exactly the same way as an accumulator, 
the voltage of a dry cell is dependent on the chemical 
compounds used, and therefore does not vary 
with size. A large dry cell is capable of a greater 
output of current than a small one, but if they are 
made of the same material and by the same method 
fhe voltage or electrical pressure between the 
terminals will be the same in both sizes. 

When new, the average cell develops 
about 1-4 volte, which soon falls to about 1-3 
and then remains fairly constant for the useful life. 

The high tension battery of dry cells should be 
tested with a voltmeter from time to time, as 
unless the voltage available is equal to the re- 
quirements of the valves used, there will be a 
falling off in strength of the received programme. 

It is not n to possess a voltmeter capable 
of reading the total voltage, but each cell or group 
of cells may be measured separately and the 
* obtained added together to compute the 


Some very useful voltmeters are made having 
two scales, one reading to 10 and the other to 
100 volte. 

_ Where expense is of primary importance a single 
instrument with a long scale reading to about 
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20 volts is very convenient, for the same instrument 
serves to measure the voltage of the accumulator 
as well as that of each section of the high tension 
battery. 


When contemplating the purchase of such an 
instrument it is advisable to get a good one, 
preferably of the moving coil type, for then the 
indications can be relied upon as accurate. 
Furthermore, the voltmeter readings should always 
be made when the cella are actually discharging at 
the appropriate rate, for then we know the 
electrical pressure actually exerted by our batteries 
when doing their proper amount of work. 


Unlike accumulators, dry cells cannot be 


recharged when exhausted, and must therefore be 
discarded and replaced. It is, however, possible 


to effect economies by making the battery from. 


say, 15-volt units, and having a good switch in 
circuit, eo that they can be entirely isolated when 
not in use, and by replacing the worse unite first. 


After a high tension battery of this kind has been 
in use for some time the voltmeter will usually 
show that one or more of the units is giving a lower 
voltage than the others, but, providing that 
reception remains good, nothing need be done. 
If, however, the signal strength falls off, the worn 
out sections should be replaced, or possibly another 
15-volt unit added in series will rectify the trouble. 


Marconi v. Mullard. 
PROCEEDINGS BEFORE THE COURT OF APPEAL. 


N the original case heard before Mr. Justice 

Lawrence in July of last vear, the Marconi’s 

Wireless Telegraph Company, Ltd., sued the 
Mullard Radio Valve Company, Ltd., for damages 
for infringement of their rights in two patents, 
viz., (a) No. 28413 of 1913 granted to Marconi’s 
Wireless Telegraph Company and Henry Joseph 
Round and (b) No. 126658 granted with the effective 
date of 1915 to Michel Peri and Jacques Biguet. 
The defendants counter-claimed that the patents 
in question were invalid for want of novelty and 
subject-matter. 

It was held by the High Court that the Mullard 
valve was not an infringement of the Marconi 
patente, but that these were nevertheless good 
patents, and a certificate of their validity was 
granted. 

An appeal was entered by the Marconi Company 
against this decision with a cross appeal on the 
question of validity by the Mullard Company. 
The case was heard before the Master of the Rolls 
and Lords Justices Younger and Warrington. 
The hearing extended over several days towards 
the end of last January and the beginning of 
February. Judgment was reserved and was 
finally issued on March 23rd. 

Mr. Hunter Gray, for the Marconi Company, 
laid most emphasis upon the Round patent, which, 
he claimed, was of far-reaching importance. Before 
the Round invention there was no record of the 
use of a cylindrical plate or grid in a three-electrode 
valve. The only known types of such, i. e., those 
of De Forest and Von Lieben, utilised a flat open- 
meshed member as a grid, and a similar shape for 
the plate anode. 


The actual form of words used on the patent 
claim was as follows:“ A vacuum tube containing 
a hot filament, a grid formed as a closed cylinder 
completely surrounding the filament, and a third 
electrode in the form of a cylinder surrounding 
the grid.” 

Counsel asked the Court not to interpret the 
italicised words of the claim in their strictly literal 
sense. It was obviously impracticable to manu- 
facture a grid with closed sides, because that would 
not allow the electrons to pass through to their 
goal (the plate), nor was it intended to shut in the 
ends of the grid so as to encase the filament as in 
a box. 

What they were intended to convey was that the 
filament was completely surrounded by the grid 
in the electrical sense. In other words the grid 
constituted an electrical control” which was 
effective on all sides of the filament. An open 
spiral of wire served this purpose and fell within 
the scope of the patent. Counsel claimed that 
any three-electrode valve having a spiral grid 
and cylindrical plate infringed the patent rights 
of his clients. 

In order to support this plea Mr. Hunter Gray 
gave an interesting account of the defects of the 
early valves and of the problems which Captain 
Round solved by means of the invention now in 
quest ion. 

The modern “ hard ” valve was unknown at the 
time when the Round patent was filed. The effect 
of the residual gas contained in the audion or soft 
type of valve was prejudicial to the steady working 
of the appliance. Further, the use of the older form 
of flat plate or anode was inefficient. In the first 
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place collisions between the flying electrons and the 
free molecules of contained gas resulted in the pro- 
duction of positively-charged ions. In the second 
place the flat plate, being comparatively small 
in area, failed to collect all the electrons emitted 
from the filament. Many of these, in consequence, 
lodged upon the inner walls of the glass tube 
and set up a strong negative field in the interior 
of the vessel. Besides representing so much 
“ wasted energy the negative charge so formed 
reacted upon the normal grid potential. A further 
complication followed from the presence of 
the positive ions previously alluded to. In order 
to overcome these sources of irregularity a constant 
readjustment of the grid potentiometer was found 
to be necessary. 

By making his grid and plate cylindrical in form, 
Captain Round effectively shielded the inside 
surface of the tube from electrification, and so 
prevented the effect of that electrification on the 
grid potential. The cylindrical grid further con- 
trolled all the electrons in their passage towards 
the plate, and protected the filament from dis- 
integration through the intermittent bombardment 
of positive ions. 

The invention was of the first importance 
and Counsel appealed to the Court not to let 
the inventor be deprived of his rights by those 
who sought to obtain the same results by an 
arrangement which lay within the scope of the 
invention contained in Captain Round’s specifica- 
tion. 

As regards the second patent (Peri and Biguet), 
this covered the well-known “French” valve 
in which all the electrodes were mounted in a common 
“stub ” at the base of the valve. The defendants 
had utilised the same essential features in making 
the Mullard valve. 

Sir Duncan Kerley, for the Mullard Company, 
alleged that Captain Round’s invention was wholly 
directed to the solution of the particular problems 
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met with in the case of soft valves. The 
Mullard valve was hard.“ There were no positive 
ions“ to be dealt with, and the Round invention 
had no point of value in connection with it. 

Moreover, Captain Round was limited to the 
form of words he chose to employ in hie patent 
specification. He claimed a grid formed as a 
“closed cylinder completely surrounding the 
grid ” and he could not go outside them. His 
clients employed an open spiral of wire as a grid, 
and not a closed cylinder. 

So far as the French ” patent was concerned, 
it related only to a precise combination of well- 
known parts, and his clients’ construction differed 
from it in many respects. Their valve lay well 
outside the narrow scope covered by the Peri- 
Biguet specification. 

In delivering judgment, the Master of the Rolls 
said that of the two Marconi patents concerned, 
that of Round was by far the more important. 
Peri and Biguet’s patent was limited to a particular 
construction of narrow scope which did not cover 
the Mullard valve. 

As regards the Round specification the only 
point of difficulty lay in the precise construction 
to be placed upon the form of words used in de- 
scribing the grid. The Court had come to the con- 
clusion that the words of the claim intended to 
cover an arrangement in which the grid, at least. 
was made as a cylinder “ closed ”° in the ordinary 
physical or geometrical sense. The plaintiff's 
contention that the grid must be closed only in 
the ‘electrical’? sense could not be accepted. 
No doubt the arrangement described by Round 
was of great importance in the days when “ soft ” 
valves were in general use, but it was of less value 
now that hard valves were the rule. The 
appeal must therefore be dismissed. 

It was held that the validity of the patents did 
not come into question, and the certificate given 
by the Court below accordingly holds good. 


Photo: Marconi’s W.T. Co., Ltd. 
The Wireless Installation of the S.S. Majestic, showing the apparatus for high speed working 
which has recently been installed. 
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R.N.V.R. and its Wireless Sections 


To the enthusiastic amateur, the wireless section of the 
Royal Naval Volunteer Reserve has unlimited possibilities. 

The Admiralty, realising the great future Wireless has in 
the Navy, have fitted H. M. S. President (the Headquarters 
of the London Division) with the most up-to-date receiving 
and transmitting apparatus, and on board, under the tuition 
of experts, the telegraphists are taught wireless from 


first principles. 


R.N.V.R. is invaluable to the amateur 
who wishes to acquaint himself with 
some of the more difficult problems met with 
in wireless, especially to those who are of an 


Ts course of training offered by the 


experimental turn of mind and who wish to . 


conduct experiments with their own sets. 

In addition to the lectures on the technical 
side, buzzer work and Naval procedure is 
taught to enable the telegraphists to keep 
watches in the W/T office when afloat in 
H.M. ships for their annual training. 

No doubt that, of the many thousands of 
R.N.V.R. men who were trained in wireless 
and signals during the war, a great number are 
members of the various wireless amateur 
societies, and to these men, especially those who 
are desirous of improving their knowledge 
and keeping in touch with the latest develop- 
ments, the wireless section of the R.N.V.R. 
should appeal strongly. 

Any pro ive recruit who cares to visit 
H.M.S. President at Victoria Embankment, 
E.C.4 (between Blackfriars and Temple), 
between the hours of 7 and 9 p.m. on any 
Wednesday can be interviewed by the Wireless 
Officer. 

There is, however, another side to the life 
in the R.N.V.R., which should appeal to men 
who are fond of the sea. That is, the week- 
end sailings arranged at frequent intervals 
throughout the summer months. These 
usually consist of four or five boats crews 
who sail down the Thames round Canvey 
Island, Southend, etc., for the purpose of 
racing and boating practice. These sailings 
are also arranged during the holidays. 

Then again, any man of the R.N.V.R. may 
spend up to three months afloat in H.M. 
ships during each year of service, taking 
part in the spring, summer and autumn 
cruises, on full pay (according to rating) 
and separation allowances where necessary. 


In addition to the Wireless and Signal 
branches, vacancies also exist in the following: 
Engine- room Artificers, Electrical Arti- 
ficers, Ordnance Artificers and Motor 
Mechanics. There are many vacancies in 
the Seaman branch. 
Artisans, comprising Shipwrights, Joiners, 
Blacksmiths, Plumbers and Painters. 
The terms of service are, briefly, as 
follows :— 
(1) Enrolment for a period of four years. 
(2) Ages (a) Telegraphists, Signalmen 
and Seamen—18 to 24. 
- (b) E.R.A.’s, E.A.’s, O.A.’s, 
Motor Mechanics and 
Artisans—21 to 28. 
(3) Drills - (a) During first year of service, 
40 drills. 
- (6) Each subsequent year, 24. 
drills 


(4) Service Afloat—At least 14 days in each 
year (on pay) must be spent 
afloat in H.M. ships. 

(5) Bounties- Up to £5 per year can be 
earned by regular attendance: 
at drill. 

All uniform provided free. 

The drill night on board H.M.S. President 
is Wednesday from 7 to 9 p.m., and other 
nights can be arranged to suit individuals 
where required. 

Further particulars of service can be obtained 
by writing to the Ship’s Oftice, H.M.S. President. 

Other Headquarters of the R. N. V. R. are as. 
follows :— 

Clyde and Leith.—Whitefield Road, Govan, 
Glasgow. 
Bristol.—37, Jamaica Road, Bristol. 
Mersey.—H.M.S. “ Eaglet,” Salthouse Dock, 
Liverpool. l 
Sussex.—5, Victoria Terrace, Hove. 
R.N.V.R. Drill Hall, Eastbourne. 
R.N.V.R. Drill Hall, Newhaven. 
R.N. * R. Drill Hall, St. Leonards. 
Tyne. H. AI. S. Helicon, Newcastle-on-Tyne. 
H. M. S. Satellite, North Shields. 
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Questions and Answers 


“S.H.” (Cheshire) asks how many turns of 
wire should be wound for high frequency trans- 
formers to cover a wavelength range of 300 to 3,000 
metres. 

Five transformers should be made, the smallest 
having 80 turns, and the others 150, 250, 350 and 
450. The No. 38 D.S.C. wire is suitable. The 
exact numbers of turns cannot be accurately 

redicted, as we do not know the exact sizes of the 
ormera, and the capacity of the receiver. 


G. A. S. (N.W.3) wishes to construct a loose 
coupler and asks (1) For particulars of the winding 
and the position of the tappings. (2) At what 
points should dead end switches be connected. The 
tuner is required to cover a wavelength range of 
300 to 3,000 metres. 

(1) The former suggested is quite unsuitable. 
For the primary winding we suggest a former 
4” in diameter and 6” long, wound full of No. 20 
D.C.C. 19 tappings should be taken, and the 


tappings should be. about equally spaced. We 
suggest you connect dead end switch points at the 
5th, 10th and 15th tappings. The closed circuit 
winding may be 3” in diameter and 6” long, of 
No. 26 D.C.C., and 10 tappings should be taken 
to the 10 point switch. 


(1) Without more information, we cannot say 
exactly why signals are not received unless vou 
use reaction. It would appear that the circuit 
contains a large amount of resistance, and we 
suggest you go over all the connections and make 
sure that the insulation of the receiver is correct. 
The aerial insulation should be given attention, 
and the earth lead and earth connection should 
be examined to see that there is no high resistance 
at these points. Al] connections should be soldered. 
(2) We believe the telephone transformer is suitable 
for use in a valve receiver. (3) We do not think 
there will be any great gain in signal strength 
through the substitution of the bare copper aerial 
wire for a rubber covered wire. (4) We do not 
think the red vulcanite is 30 suitable as ebonite. 


H. S. A. (N.W.10) refers to Fig. 3, page 290, 
June 3rd issue of “The Wireless World and Radio 
Review,” and asks (1) What would be suitable values 
for the variable condensers. (2) What would be 
suitable values for the grid condenser and leak. 
(3) Which of the two types of proposed aerials will 
be most suitable. 

(1) The aerial tuning condenser should have a 
maximum value of 0-001 mfds., and the closed 
circuit tuning condenser 0:0005 mfds. The anode 


. 


Fig. l. 


DETECTOR 


“J.H.W.” (Cheltenham). The diagram gives the connections of a H.F. unit, a detector 


unit and a L.F. unit. The tuned anode method of H.F. amplification is used. The reaction coil is 

coupled to the anode coil. The aerial circuit is arranged with the tuning condenser and tuning 

inductance in series. A 0.001 mfd. condenser may be connected across the primary windings of both 
L.F. transformers. 


% J.H.W.” (Cheltenham) asks for a diagram 
of a three-valve receiver comprising one H.F., one 
detector and one L.F. valves, built on the unit 
principle. 

S.o Fig. 1. 


“H.M.” (Yorks) asks (1) Why, with his 
receiver, no results are obtained unless reaction ia 
used. (2) Whether a certain type of telephone 
transformer is good. (3) Is rubber covered wire 
better than bare copper wire for an aerial. (4) 
The panels are made of red vulcanite ; ta this material 
as euttable as ebonite. 


tuning condenser should have a maximum value of 
0:0002 mfds. (2) The grid condenser should have 
a capacity of 0-0003 mfds. and the grid leak 
2 megohms. (3) We suggest you use the 
insulators as shown in sketch “B” submitted. 
We suggest you use two large insulators in series 
at each end of the aerial, the insulators bei g 
connected in the supporting rope. 

‘t NOVICE “'' (Warwickshire) aske, with re- 
ference to the construction of a simple crystal receiver 
desoribed recently in the columns of this journal, are 
the two basket coils connected metallically as in a 
variometer. 


* \ \ J. 
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„ The two coils are connected metallically as 

The circuit is as follows. The aerial 
coil is connected with the beginning of one of the 
basket coils ; the end of that basket coil is connected 
with the beginning of the second basket coil, the 
end of which is connected with earth. We have 
therefore a simple series circuit comprising the 
aerial, the two coils connected in series, and the 
earth. The connections are so simple that you 
cannot go wrong. If the circuit does not tune to 
the wavelength you require with one coil placed 
partly on top of the other, the upper coil should be 
turned over, and its position then changed with 
respect to the underneath coil, and in this way the 
coupling is varied, and hence the inductive value of 
the two coils is varie.. 


F. C.“ (Bristol) refera to the diagram given on 
page 702, F 24th issue of this journal, and 
aske (1) Does each high frequency transformer 
require to be tuned with a variable condenser. (2) Is 
it possible for one to purchase a transformer with a 
reaction coil fitted. (3) The usual transformers 
purchased are marked I.P., O.P., etc. How should 
they be connected. (4) Will results be much affected 
if the condenser which is shown connected across the 
reaction cou is omitted, and if the cells shown in the 
grid circust of the low frequency connected valves are 


(1) To obtain selectivity, the primary winding of 
the high frequency transformers may be tuned. 
Certain types of high frequency transformers, 
however, are self-tuned, and need only be variable 
by tappings. As suggested, the first high frequency 
transiormer only may be tuned as desired. A 
suitable tuning condenser might have a maximum 
value of 0-0001 mfd. (2) We believe it is possible 
to purchase transformers of the plug-in type to 
which is fitted a reaction coil. The reaction coil 
amply consists of an ebonite former,'.to which is 
attached a handle which is mounted to a pivot, 
80 that its position relative to the transformer is 
variable. The reaction coil should, of course, be 
quite separate from the high frequency transformer, 
and it should always be mounted so that the coupling 
between the reaction coil and the high frequency 
transformer may be varied. (3) The correct 
method of winding high frequency transformers 
depends very largely upon the method of winding 
and it is better to follow the manufacturer’s 
structions. If, however, the primary winding is 
wound on first and the secondary winding is wound 
on in the same direction, the terminal marked O.P. 
should be connected with plate, and the terminal 
marked I.S. connected with grid. (4) It is not 
abeolutely essential to tune the reaction coil, but 
it ig generally found that reaction is under better 
control when a small tuning condenser is used. 
With so many valves in circuit it is essential that 
cells should be connected in the grid circuit of the 

valves as shown, otherwise amplification will 
not only be reduced, but the signals will be 
distorted. 


W. H. L. (Wilts.) has a single valve receiver 
and asks (1) Whether the wiring is correct, and (2) 
Whether we can offer any suggestions for its improve- 
Renk. 


) and (2) The wiring of the receiver is correct, 
dut being only a simple detector valve receiver, 
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the results obtained will not be very greatly better 
than the results obtained from a crystal receiver. 
No reaction is used. We suggest you add a High 
frequency connected valve if you wish to obtain 
greater signal strength. The method of adding 
high frequency connected valves is given in all 
issues of this journal. 


A. V. G.“ (Worcester) submits particulars 
of several aerials which could be erected, and asks 
which arrangement would be best. 

We suggest you use the aerial 70 feet long and 
30 feet high. A single wire acrial will probably 
give you better results than a multiwire aerial. 


R. A. H.“ (S.W.11) asks (1) Whether we knew 
of a book devoted to Control by Wireless. (2) Whut 
is the maximum power allowed by the Post Office 
for those who wish to transmit without a licence 
(3) Are the results obtained with the use of low tem pera- 
ture valves equal to those obtained when ordinary 
receiving valves are used. (4) What are the relative 
advantages of the various methods of coupling high 
frequency valves in your receiver. 

(1) We do not know of any book which deals 
with wireless control, though articles dealing with 
the subject are to be found in various electrical 
papers from time to time. (2) We do not think 
the Post Office allow anyone to transmit without 
a licence, irrespective of the power which it is 
proposed to use. (3) The results attained with 
low temperature valves are equal to those attained 
with the use of ordinary receiving valves, provided 
they are used in proper circuits. It is well known 
that the emission from the ordinary type of re- 
ceiving valve is greatly in excess over that required 
for successive high frequency amplification. On 
the other hand, for low frequency amplification 
a good electron emission is required, because we 
are dealing with power in low frequency circuits. 
(4) The resistance capacity method of high fre- 
quency amplification is without doubt the simplest, 
and is very effective for wavelengths above about 
2,000 metres. For shorter wavelengths the capa- 
city of the receiver which acts as a shunt to the 
anode resistance assumes such importance that 
the resistance is no longer properly effective, 
with the result that the anode resistunce in the 
anode circuit may fall from several thousands 
to several hundred ohms, with a corresponding 
decrease in amplification. For short wavelength 
work you may use either the high frequency 
transformer or the tuned anode method of coupling. 
In the case of the high frequency transformer we 
have two windings, which may be wound side by 
side, or they may be separated, and one or each of 
the windings tuned. In the case ot the tuned 
anode method of high frequency amplification 
we have a coil now in circuit which is tuned to 
the wavelength of the signal, and the grid cone 
denser and leak is used to couple the circuit with 
the input circuit of the next valve. It is apparent 
that it is much easier to make satisfactory tuned 
anode coils than tuned high frequency transformers, 
because in the former case we have only one winding 
to deal with, while in the latter case the two wind- 
ings have each to be correctly proportioned. The 
results obtained so far as amplification is concerned 
are pretty much the same in each case, and on 
account of simplicity the tuned anode method is 
generally recommended. f 
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„D. T.“ (S.E.22) has wired a recewer accordi 
to the diagram given in the reply to W.W.” 
(Brighton) in the issue of November llth, and has 
added one L.F. connected valve. He now wishes 
to add one high frequency valve with a switch so that 
the valve may be used when required. 

The diagram is given in Fig. 2, and the switch 
is connected so that the high frequency valve may 
be connected or disconnected as required. The 
roaction coil may be coupled with the tuned anode 
coil or with the closed circuit coil as required. 
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which he supposes comes from the broadcasting station. 
The noise is in the form of a continuous hum. 

The noise which you hear does not come from 
the broadcasting station, but is in all probability 
due to your receiver being located near power lines, 
which may, for instance, be either tramlines or 
telegraph wires, or the electric railway train. The 
noise may be induced, in which case the coils and 
intervalve transformers are up the noise, 
or there may be earth currente if you have a long 
earth lead, with resulting audible frequency currents 
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Fig. 2. D..“ (S. E. 22). 


The diagram gives the connections of a three · valve receiver with one H. F., 


detector and L.F. valves. The tuned anode method of H.F. amplification is employed. A switch ùs 
provided to cut the H.F. valve out of circuit when desired. 


„%S. B. (Lambeth) asks (1) For a diagram 
showing how a detector valve and note magnifying 
valve are connected urth a loose coupler. (2) Is 
the tuning of the set sufficiently fine to remove in- 
terference. (3) What voltage is required for Ora 
type valves. 
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Fig. 3. “S.B.” (Lambeth). The diagram 


gives the connections of a detector and note magnifier 
with a loose-coupler. No reaction is used. 


See Fig. 3. (2) With careful adjustment you 
should be able to tune out interfering stations. 
(3) The filament requires approximately 4 volts 
und the anode requires about 45 volts. 


R. H. H.“ (Croydon) asks (1) How he can 
reduce the noise which is heard in his recewers, and 


flowing in the aerial circuit. We suggest you go 
over the earth and make sure that the insulated 
wire which runs from the earth terminal to the 
earth proper does not make an earth connection 
at any other point. This lead should be as short 
as possible, and the earth connection itself should 
be well constructed. If you are making connection 
with pipes which have a long run before they enter 
the ground, we suggest you bury a sheet of metal, 
such as a sheet of galvanised iron, 2’ 6’’ wide and 4’ 
long, in moist earth. To the sheet solder several 


. copper wires, and to their common point solder the 


earth wire. If the hum is being picked up through 
induction, the only thing to do is to%screen the 
receiver by encasing the whole receiver in a box 
whieh is lined with metal or metal foil. You can 
try connecting the transformer cores with various 
terminals—for instance, + H.T. or — H.T. or 
with earth. 


ANDREW (London) refers to a particular 
make of portable aerial, and asks whether the aerval 
is suitable for use in conjunction with a crystal 
receiver. a 

We do not wish to discuss the merits of the 
various types of aerials manufactured, but we would 
say that if you have a crystal receiver it is essential 
that the best possible type of outdoor aeris) 
should be employed, and we suggest you construct 
an outdoor aerial upon standard lines, and do not 


use any other arrangement. 


t 
i 
\ 
| 


APRIL 28, 1923 


“R.N.” (Fulham) refers to a description of 
a single valve receiver in a recent issue and asks (1) 
Should he expect to obtain the London broadcast 
transmissions using this receiver. (2) Cotdd another 
variometer be substituted for the one given in order 
to obtain a greater wavelength range. 

(1) You should certainly hear the transmissions 
of the London broadcasting station with this 
receiver. (2) It is not necessary to use a larger 
variometer. We suggest the use of a tapped 
cylindrical coil connected in series with the vario- 
meter. The coil could be 4” in diameter and 4” 
long, wound full of No. 22 double cotton-covered 
wire, with twelve tappirgs. 


„K. L. B. (Bradford) asks (1) Why tuning 
is 30 difficult. (2) How can he prevent his receiver 
howling. (3) Is it necessary for the condenser 
fo be connected across the reaction coil. 


(1) The reason why tuning is so critical is because 
the coupling between the aerial and closed circuit 
is 80 very loose. The closed circuit coil should be 
made smaller in diameter than the aerial coil, 
so that the coupling may be tightened. (2) The 
receiver will not generate oscillations so readily 
if the grid leak is connected between the grid and 
+L.T. instead of — L. T. Alternatively, a poten- 
tiometer could be connected across the filament 
battery, and the sliding band of the potentiometer 
connected with one end of the grid leak. Varying 
the position of the sliding contact will then vary 
the potential applied to the grid of the rectifying 
valve, and you will be able to readily control the 
receiver. (3) It is not always necessary to tune 
the reaction coil with a condenser, but if any 
difficulty is experienced in obtaining fine reaction 
adjustments, we suggest you tune the reaction 
coil with a variable condenser having a maximum 
value of 0-0002 mfds. 


“FIXED ' (Newark) asks for a diagram of 
@ three-valve receiver with one high frequency, one 
detector, and one L.F. valves. 

We would refer you to the diagram given in 
reply to H. G. S. (Leicester), page 678, in the 
issue of February 17th. 


‘*SHORTIE ”’ (Erith) has a transmitter which 
works on a wavelength of 440 metres, and now wishes 
to work on the band of wavelengths 180 to 200 metres. 
(1) What alterations to the aerial and loading coil 
are necessary. (2) How may the power supplicd 
to the aerial be determined, and also the radiation 
resistance. (3) Why ts u the transmitter will not 

when connected according to the diagram 
submitted. (4) What ts the best side tone arrange- 
ment. 


(1) It will be necessary to reduce the dimensions 
of your aerial tuning inductance, and to connect 
a fixed condenser of small value in the aerial 
circuit. We suggest you connect a 0-0002 mfd. 
condenser in the aerial circuit to reduce the wave- 
length. The condenser should be built so that. it 
will withstand the“high potentials which will be 
generated. The aerial is suitable, though if you 
could raise it a little it would be an advantage. 
You would probably find a great increase in the aerial 
current if you used a cage type aerial. We would 
refer you to the article entitled The Antennea,’’ 
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which appeared in two recent issues. In the dia- 
gram submitted the 0-002 mfd. fixed condenser 
is shown connected across the supply leads. We 
think you would find it an advantage if this con- 
denser were removed altogether, and the 0:0002 
mfd. condenser connected in its place. When 
using the transmitter for radiotelephony, one 
should be careful not to connect condensers so that 
they are across the choke coil. (2) The resistance 
of your aerial may be determined by the methods 
given in the articles referred to in (1). The radia- 
tion resistance of the aerial cannot be m 

but may be calculated approximately. (3) With 
the circuit rearranged according to the sketch 
submitted, we think the reaction coil requires 
to be larger than with the old arrangement, and 
we suggest you rewind the coil, using 100 turns 
of No. 26 D.S.C. The connections are quite 
correct. (4) The best side tone arrangement is 
probably a condenser connected in the aerial 
circuit, across which the telephones are connected. 
Two or three condensers may be connected in 
series, and the telephones connected across one 
of them. As you require a 0:0002 mfd. condenser 
in the aerial circuit, we suggest the use of two 
0:0004 mfd. condensers connected in series. A 
pair of telephones should be connected across one 
of these condensers. 


„C. R. L.“ (Somerset) asks for dimensions 
of basket coils which may be used for the reception 
of signals having a wavelength up to 2,600 metres. 

We suggest you use a number of basket coils 
in series. Each basket coil may be wound with 
No. 28 double silk-covered wire on a former 11“ 
in diameter, with 13 spokes. The spokes may be 
3/16” thick. Each coil should be wound with 60 
turns. If six of these are connected in series 
and tapping pointe taken from their connections, 
you will be able to cover the wavelength required 
when a 0-0005 mfd. tuning condenser is used. 
The coils should not be mounted touching, but 
should be separated about 1/10” with a’ spacing 
washer. 


„% W.D.J.” (Liverpool) asks with reference to 
the article entitled Making a Simple Crystal 
Receiver. is it correct that one tx required to have 
a certain knowledge of wireless before an eæ perimental 
licence will be granted, and on the other hand, if one 
purchases a broadcast licence, a receiver which bears 
the Stamp B.B.C.” must be used. 

We suggest you apply for a licence, stating that 
you wish to construct a receiver which has been 
described in The Wireless World and Radio Remew. 
We believe the Post Office is now issuing a third 
form of licence which will be granted to those who 
wish to construct their receiver. An experimenter’s 
licence is of course only granted to those people 
who wish to conduct experimental work or to carry 
out some specific line of research work. A broad- 
cast receiver is only granted to those persons who 
propose to use a receiver stamped B. B. C.“ 
If you communicate with the Post Office there will 
no doubt be a little delay before a licence is granted, 
but we think vou may be assured that eventually 
vou will be granted a licence. It is well, of course, 
to make application before the actual construction 
of the receiver is commenced. 
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J. H.“ (Yorks) (I) Submits particulars of a 
bobbin which he proposes to use in the construction 
of a low frequency transformer, and asks for suitable 
windings. (2) Is the proposed construction for a 
high frequency transformer suitable. (3) Which of 
the two arrangements submitted is best. (4) With a 
two-circutt tuner, if (a) the two windings are connected 
in series, and the distance between the windings is 
varied, is a variometer action obtained; (b) tf the 
two coils are in separate circuits, will a variation of 
tuning in one circuit alter the wavelength of the 
coupled circuit. 

(1) The bobbin is of suitable dimensions for an 
intervalve transformer, and we suggest you wind 
the primary winding with No. 42 S.S.C. wire to fill 
one-third of the bobbin. The secondary winding 
should be wound on top, and No. 46 S. S. C. wire 
should be used. For a telephone transformer we 
suggest you wind 6,000 turns of No. 42 S. S. C. wire 
for the primary, and 1,200 turns of No. 34 S.S.C. 
wire for the secondary. (2) The proposed arrange- 
ment for the construction of a high frequency 
transformer is. suitable, although we suggest you 
wind the first two slots with 100 turns of No. 38 
S.S.C. wire, and the remaining slots with 200 turns 
of No. 38 S.S.C. wire. One primary and one 
secondary should be wound in each slot. It is not 
necessary to connect switches so that the portion 
of the transformer not in use is completely dis- 
connected. The transformer will cover the wave- 
length range desired. (3) We suggest the scheme 
sketched in your Figure “ A” submitted. We 
suggest you wind a primary winding with No. 24 
double cotton-covered wire, and the secondary 
with No. 28 D.C.C. wire. The reaction coil may 
be wound with No. 30 D.C.C. wire. The numbers of 
tappings suggested are correct. A dead end switch 
could be connected if desired. (4) Connecting the 
two windings of a loose coupler in series and then 
varying the position of one coil with the other coil 
will change the total inductance of the two windings, 
and therefore a variometer action is obtained. 
It is possible to tune your receiver in this manner. 
If the two coils are connected in separate circuits, 
changing the wavelength of the circuit with which 
one coil is connecred will slightly vary the wave- 
length of the coil connected in the second circuit, 
and therefore another small tuning adjustment 
should be made. 


„E. J. C.“ (E. 18) asks (1) With reference to the 
Fig. 4 in the issue of Te Wireless World and Radio 
Review” of February lth, will the particulars, 
tnter-valve and telephone transformers, given in reply 
to E.D. (Belgium), be suitable for use in conjunction 
with the receiver given in Fig. 4. (2) Are 1,000 ohm 
telephones suitable. (3) Is the 2 megohm resistance 
shown in the diagram a potentiometer or a grid leak. 
(4) What will be suitable dimensions for coils for use 
when receiving short wavelength signals. 

(1) The values given in reply to E.D. (Belgium) 
are quite suitable for use in your case. (2) We do 
not recommend the use of 1,000 ohm telephones, 
especially when they are to be connected directly 
in the anode circuit of the valve. We suggest 
4,000 ohm telephones. (3) The 2 megohm resist- 
ance given in the diagram is a grid leak, and 
should be purchased. It need not be variable. 
(4) We suggest you use an aerial coil equivalent 
to a No. 75 honeycomb coil. The closed circuit 
would then be a No. 50, and the reaction coil No. 35. 


W.K.” (Lee, S.E.12) asks (1) Why, with two 
basket coils which are of equal dimensions he ts able 
to pick up the 2 LO transmissions when the coils are 
separated, but the transmissions cannot be heard 
when one coil ts placed close to the other. (2) How 
does one identify stations which are sending out 
signals. 

(1) When two coils which are connected in 
series are held together the magnetic field of one 
coil interlinks with that of the other coil. If the 
two coils are so placed that the magnetic fields 
assist each other then the inductance of the coils 
will be in excess of that of the sum of the two coils. 
If the coils are placed so that they oppose one 
another then the resultant inductance will be leas 
than the sum of the separate inductance. Changing 
the inductance in circuit in this manner naturally 
changes the wavelength. (2) We suggest you 
purchase a copy of the Year-Book of Wireless 
Telegraphy and Telephony,” price 6s. (office of this 
journal). It will be found that the call signs of 
the transmitting stations are included in the list 
of transmitting stations in the book. 


W. N. S. (Southsea) submits particulars of his 
receiver, and asks whether we can suggest why it is so 
difficuic to tune tn signals on various occasions. 

We consider you have a loose connection in the 
receiver. We suggest you examine the receiver 
and test out each portion and make sure that there 
is no disconnection in any of the windings. In 
addition, the grid leak should be examined, as very 
often the grid leak will cause a good deal of trouble. 
The connections with moving parts of the receiver, 
such as the tuning condensers, may be faulty. 
We suggest you examine this to make sure they 
are in good condition. 


N OTE — This section of the magazine is placed 

at the disposal of all readers who wish 
to receive advice and information on matters pertain- 
ing to both the technical and non-technical sides of 
wireless work. Readers should comply uth the 
following rules: (1) Each question should be num- 
bered and written on a separate sheet on one side of 
the paper, and addressed Questions and Answers,” 
Editor, The Wireless World and Radio Review, 
12/13, Henrietta Street, London, W.C.2. Queries 
should be clear and concise. (2) Before sending in 
their questions readers are advised to search recent num- 
bers to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the “ Questions and Answers” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questiona. 
(4) The name and address of the querist, which is for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these anawers are covered by 
patents, readers are advised, before making use of 
them, to sutisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of is., or 3s. 6d. for a maximum of 
four questions. (7) Four questions ts the maxi- 
mum which may be sent in at one time. 
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Broadcasting. 


The Committee to enquire into Broadcasting 
has now been established by the Postmaster- 
General. The names of those appointed to 
serve are as follows :— 


Major-General Sir FREDERICK SYKES, M.P. 
(Chairman). 

Major the Hon. J. J. Astor, M.P. 

Mr. F. J. Brown, Assistant Secretary, 
General Post Office. 

Sir HENRY BUN BURY, Comptroller and 
Accountant-General, General Post Office. 

Viscount BURNHAM, Chairman, Newspaper 
Proprietors’ Association. 

Dr. W. H. EccLEs, F.R.S., President, Radio 
Society of Great Britain. 


MAY 5th, 1923. 


WEEKLY 


The Right Hon. Sir HENRY Norman, Bt., 

M.P. 

Mr. J. C. W. REITH, General Manager, 
British Broadcasting Company. 

Field-Marshal Sir WILLIAM ROBERTSON, Bt. 

Mr. CHARLES TREVELYAN, M.P. 

The work which this committee has to 
undertake includes the following subjects. 

(a) Broadcasting in all its aspects. 

(b) The contracts and licenses which have 
been or may be granted. 

(c) The action which should be taken upon 
the determination of the existing license of 
the Broadcasting Company. 

(d) Uses to which broadcasting may be 
put. 

(e) The restrictions which may need to 

be placed upon its use or development. 


The scope of this Committee is considerably 
broader than was anticipated from the 
first announcement of the Postmaster-General 
that such a Committee would be formed. 
It is to concern itself not only with the organisa- 
tion of broadcasting, but also, as we see, with 
the action which shall be taken at the conclusion 
of the period of the existing agreement with 
the Broadcasting Company. The exact uses 
to which Broadcasting shall be put is to be 
considered, and this will no doubt have a 
considerable bearing on the type of programmes 
for the future, and will probably include 
questions of copyright of broadcast informa- 
tion, and musical items. 

The Committee has before it a most diffi- 
cult task and will undoubtedly have the good 
wishes of everyone interested in wireless in 
this country. The amateur and the experi- 
menter may count on their interests being 
adequately safeguarded by the presence on 
the Committee of Dr. W. H. Eccles, F.R.S., 
President of the Radio Society of Great Britain, 
who has at heart the interests of those who 
take more than a passing interest in the 
subject and who desire to investigate and 
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educate themselves in the science of Wireless 
Telegraphy. 

We wish the Committee every success in 
the very difficult task which they have under- 
taken, and hope that the result of their delibera- 
tions will be a reasonable scheme which wil 
satisfy all parties concerned. i 

A great deal of adverse criticism has appeared 
in the Press regarding the British Broadcasting 
Company, but no one can fail to appreciate 
the difficult task which has been entrusted 
to the officials of that Company, and there 
is no doubt that they have done their utmost 
to give satisfaction both to their shareholders 
and the public, and any criticism launched 
at this organisation should be directed, if 
at all, at those who introduced the scheme 


‘rather than at those who are now entrusted 


with seeing it through. 


Experimental 
Directory. 


In our last issue, dated April 28th, we pub- 
lished the first instalment of additions to the 
list of Experimental Transmitting Stations. 
additional to the list contained in the Amateur 
edition of the Year Book of Wireless Tele- 
graphy and Telephony, 1923, and again in 
this issue we publish a further list. 

For those who are seriously interested in 
obtaining a complete list of Experimental 
Transmitting Stations, it was recommended 
in our last issue that a card index should be 
started, and a specimen card was illustrated 
to serve as a general guide. 

We shall continue to publish, from time to 
time, information relating to new stations or 
corrections to existing information, and it is 
hoped that readers will do everything possible 
to supply us with information which will 
assist in making this list as complete as possible. 
Naturally the Post Office will not supply 
for publication the complete list of which they 
are in possession, as this is regarded as con- 
fidential, therefore we are dependent upon 
the kindness of holders of transmitting licenses 
to obtain this information and the authority 
to publish in The Wireless World and Radio 
Review. Under no circumstances do we 
publish particulars of stations without first 
obtaining the permission of the owner. 


Transmitting Stations 


Experiments in Wireless Telegraphy. 


In this issue we are commencing a series 
of articles by Mr. Maurice Child, who is well 
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known in wireless circles and has been, for 
many years, Director of Technical Instruction 
at the London Telegraphic Training College, 
and a Vice-Chairman of the Radio Society 
of Great Britain. Mr. Maurice Child has 
chosen as his subject a graduated course in 
Experimental Wireless. These articles will 
commence with elementary experiments, and 
will lead up gradually to more complicated 
and advanced work. The purpose of each 
experiment will be to show the actual function 
of the component apparatus in wireless circuits, 
and we believe that this is the first time for a 
series of experiments, with this object in view, 
to be described. A special point which the 
author will bear in mind will be the gradual 
acquirement of the necessary apparatus with- 
out any heavy initial outlay, and every piece 
of apparatus purchased will be available for 
later experiments. 

Without any hint of belittling the achieve- 
ments of those British engineers and inventors 
who have contributed largely to the develop- 
ment of wireless telegraphy and telephony, 
there is yet, we feel, an excuse for asking why 
this country is so far behind in inventive genius 
in this branch of science. Dr. Eccles, in his 
presidential address before the Radio Society 
of Great Britain early in the year, laid stress 
on the extent to which we are indebted to 
foreign achievement for a large proportion of 
the equipment of British wireless installations. 
Cannot something be done to stimulate the 
activities of wireless students and engineers in 
this country? It is difficult to see why we 
should not be foremost amongst all other 
nations, especially with the enormous increase 
which has lately occurred in the interest shown 
in the subject as a result of the introduction 
of broadcasting. 

At the present time there is a vast field open 
to the experimenter if he will only devote time 
and interest to the subject, and, in addition, 
the financial possibilities are probably greater 
than in any other branch of science at the 
present time. It is, of course, realised that for 
those who investigate wireless only as a hobby, 
and are not professionally engaged, a limited 
amount of time is usually all that is available 
for experimenting. On this account the 
greatest possibilities for the experimenter no 
doubt lie in the direction of specialising in 
one particular direction, and devoting all his 
energies to one specialised branch of the science, 
rather than dividing his energies over too wide 
a field. 
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Building a 
THREE VALVE RECEIVER 


from Component Parts. 


This article gives the experience of an amateur in making up an efficient three-valve receiver. 
His description should prove most helpful to other amateurs who are contemplating the construc- i 
tion of a receiving outfit. The details given with regard to cost are especialiy useful and the design 

adopted can be relied upon to embody the best practice. 


By M. G. FERGUSON. 


n * NN 


. — 


The complete receiver with coil holder stand, 


Y original aim in building the three- 
M valve receiver about to be described 

was simply extra efficiency, and it 
was only after the completion of the instrument 
that I realised that I had also achieved 
cheapness. 

With regard to the performance of the set, 
with an aerial-earth system none too efficient 
(my den is at the top of a house in Hampstead, 
40 feet from the ground, and my earth lead is 
35 feet long to a cistern also at the top of the 
house) on the first evening of its trial, Paris, 
Radiola, Birmingham, and Manchester con- 
certs all came in with sufficient strength to 
give loud music on three loud speakers con- 


nected in parallel, and working in three different 
rooms in the house. I may say that these 
results considerably exceeded my expectations, 
and that I very nearly decided to scrap my 
five-valve set then and there. Annapolis, 
U.S.A. time signals, were also loud enough to 
operate the loud speaker. 

Now as to constructional details, which 
I give in full in order to encourage any amateurs 
who may feel that construction of wireless 
apparatus is a bit beyond their capabilities. 
The only tools I used in construction were a 
hand drill with „ in., „ in., 3 in., ] in., 
s in. twist drills, a 6 BA. tap (don’t fear 
this—tapping ebonite is the easiest thing in the 
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The lay-out of the components, showing the principal dimensions and practical wiring. 
world), a screwdriver, wire-cutting pliers, a 2 Dubilier condensers,o-oo1 mfd. 
small centre-punch, a rose bit (for counter- and 0-002 mfd. ea T 6 o 
sinking), a “ Britinol”’ soldering outfit, a 1 Dubilier condenser, 0:0002 mfd. 2 6 
small bench vice, a rough file, emery cloth, I Intervalve transformer . 15 © 
emery powder, and a little oil. 3 Filament rheostats 15 © 

Also there will be required a small quantity 3 Valve holders .. 3 0 
of No. 18 S. W. G. tinned copper wire, six 3 Coil plugs .. 9 T 7 6 
round head 6 BA. by jin. brass screws, I 2-megohm grid leak with clips 4 6 
12 round head 6 BA. by 3 in. brass screws 9 large 4 B.A. terminals.. B 2 3 
(and, if not supplied with the valve holders, 9 name tabs ( Aerial, Earth, 
three countersunk head 5 BA. by ; in. brass 6H. T.,“ H. T.—, L. T., 
screws), and 4 small brass wood screws. “T..T.—,” „Phones, EReact- 

For the instrument itself the following com- ance,” Reactance) es 3 0 
ponents will be required (I give the actual parts I miniature tumbler switch 3 0 
I used with their prices; some of these can I three-coil holder be P 15 © 
of course be varied) :— I stand for same Bs 5 0 

2 “Polar” variable condensers, 1 small D.P.D.T. switch o 

o- oO mfd. and 0-0003 mfd... £1 8 o 
1 Mansbridge condenser,o-05 mfd. 3 0 Towl .. £6 6 9 
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Do not expect to get as good results if you 
try to save expense on such things as the 
ormer, condensers, and rheostats; the 
transformer especially should be from a firm 
of high repute. 

This list does not include panel and cabinet. 
As will be seen from the photographs both of 
them are larger than absolutely necessary, but 
they happen to be uniform with my other sets. 
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On the diagram of connections only the 
necessary measurements are given. The best 
position of fixed condensers,. etc., should be 
found by trial. Personally, I always do all my 
marking and arranging of components on a 
thick sheet of white cardboard cut to the size 
of the panel. When these are arranged to my 
satisfaction, I transfer the cardboard to the 
panel and very carefully prick through the 


The underside of the panel, showing the arrangement of the components and the wiring. 


The cabinet need not be very deep in view of 
the type of variable condensers adopted. It 
can be so shaped that the panel slopes back 
about 15° from the vertical. The panel itself 
measures 14 in. X II? in. x in. 

In addition to the foregoing, to complete the 
instrument there will, of course, be needed 
valves, batteries (H.T. and L.T.), and a set of 
coils for tuning. Very much louder signals 
will be obtained if a second H.T. battery is 
used, the positive lead of the phones connected 
to its positive terminal, and its negative terminal 
connected together with the positive lead of 
your original H.T. battery to the H.T. plus 
terminal of the set. The terminal on the set 
marked Phones should always be connected 
to the negative lead of your phones, or to the 
O.P. of the telephone transformer. 


positions of three or four of the terminals. 
A few gentle taps of the punch in these pin- 
holes on the panel will serve as sufficient guide 
for drilling the holes through. I then clamp 
the cardboard and panel together by means of 
these terminals, and the rest of the holes can 
be rapidly transferred from the cardboard to 
the panel. When all the holes have been 
drilled a very fine surface can be given to the 
front of the panel by means of a rag dipped in 
oil and emery powder, the final polishing being 
done with a dry cloth. The holes can be 
cleared of oil and powder by means of pipe 
cleaners and paint brushes. 

There may be a novelty in the constructional 
side, namely, in the use of the three-coil plugs. 
Two of these are mounted on the panel, the 
left-hand one in the photograph being for the 
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A. T. I. coil, and the right hand one for the tuned 
anode coil. The third coil plug is wired to the 
middle coil plug (and to one of the outside 
arms if necessary) of the three-coil holder. 


By this means, on broadcasting wavelengths, ` 


reaction can be used in the tuned anode circuit, 
while for other wavelengths reaction can be 
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end flat in the bench vice, so as to fit it square 
on to the panel. 

Another novelty may be in the arrangement 
of the wiring and terminals. These are 
designed so as to give a minimum of wiring, 
well spaced, and the shortest possible paths, 
especially in the grid circuits. It is this, 


used either in the aerial circuit or in the tuned probably; that, makes the set so efficient: This 
6 
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The circuit provides for the transferring of reaction coupling from the tuned anode to the aerial circutt 
by means of the plug-in connectors. 


anode circuit. I will give two examples to 
make the working quite clear. 2 LO, etc., come 
in very loud with a Burndept S 2 coil in 
the left-hand coil plug on the panel, the wired 
coil plug from the coil stand plugged into the 
right-hand coil plug on the panel, an 84 
coil in the centre coil plug of the stand, 
and a 75 coil in the left-hand or reaction 
coil plug of the stand. Paris comes in 
with 150 coil in the left-hand panel plug, 
300 coil in the centre stand plug, 200 in 
the reaction plug; it also comes in with 
300 coil in the right-hand panel plug, wired 
plug plugged into the left-hand panel plug, 
150 coil in the centre plug of the stand, 200 in 
the reaction plug, as before. The second 
method gives the reaction on the aerial coil. 
Whenever possible, the first method of using 


reaction should be adopted for telephony, as: 


the chance of interfering with other receiving 
stations is thereby reduced to a minimum. 
The coil plugs, when purchased, will 
probably be curved at one end. It is only a 
matter of a few minutes, however, to file this 


incidentally explains the absence of nearly all 
switching arrangements. 

Finally, a tip as to wiring. Twist the free 
end of your coil of tinned copper wire round 
the key or handle of your door, uncoil about 
10 feet or so of the wire, and then pull hard 
hard enough, in fact, not only to straighten out 
all kinks in the wire, but to stretch it by several 
inches. The wire will now lie absolutely 
straight, and with a pair of pliers you will get 
very neat right- angle bends. 

The cabinet in the photograph was made of 
J in. walnut, and the panel of } in. ebonite. 


Wire the coil stand with sufficient length of 
flex to keep it well away from the panel. If 
twisted flex 1s used, as shown in the phutograph, 
the capacity of your condensers will be quite 


appreciably added to. This may or may not 


be an advantage, and it is worth while experi- 
menting with different types of wiring so as to 
get the best all-round effects. 

The double-pole two-way switch on the coil 
stand is a very necessary piece of apparatus 
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DULL-EMITTING FILAMENTS, 


The type of valve here described is one which is likely to rapidly replace the usual“ R“ type valve 
pe Ro 


now so generally adopted. 


It has a longer life than the “ 


type, and in view of the very low 


power employed to heat the filament, it is possible to replace the accumulator with its charging and 


maintenance difficulties by dry or wet cells of the Leclanche type. 


Experimenters and designers of 


wireless receiving apparatus are strongly advised to give the dull-emitter valve their early attention. 


cipally with one type only of valve 
filament, it will possibly interest the 


reader to learn that there are 
at present being produced on 
a commercial scale in various 
parts of the world at least 
three different types of valves 
classified according to the 
kind of filament employed. 
The one in most general 
use is probably the tungsten 
filament, similar to that which 
one sees in the ordinary elec- 


triclamp. When employed in 
the valve this type of filament 
generally burns rather 


more brightly than in the 
vacuum lamp, but much less 
brightly than in the gas- 
filled” or so-called half- 
watt” lamp. The filaments 
of nearly all transmitting 
valves, such, for example, as 
the valves in use at the London 
Broadcasting station, consist of 
tungsten, while a large pro- 
portion of the smaller valves 
employed in receiving sets have 
the same kind of filament. 

Very extensive use is made 
in American telephone circuits, 
of valves which have a filament 
of strip platinum alloy coated 
with a mixture of the oxides 
of calcium, barium and stron- 
tum. With this kind of fila- 
ment, the electrons which are 
necessary for the operation 
of the valve are given off by 
the filament when it is at only 
a dull red heat. 

The third kind of filament, 


and the one with which we propose to deal in 
this short article, also runs at quite a low 


below. 


By Courtesy of the Gen. Electric Co., Ltd. 
The Dull-Emitter Valve having a 
thorium treated filament. Silent 
working and longer life than the 
ordinary “ R type are claimed, 
whilst the power consumption for 
filament heating is only 0°72 watts 
as compared with about 2°8 watts 
with the ordinary types. 


By M. THompson, B.A., A.I.C. 


(1) THE DIFFERENT KINDS OF FILAMENTS. 
N LTHOUGH this article deals prin- 


temperature in operation, and is also coated, 
but in a very peculiar manner, as described 


(2) HISTORY OF THE DULL-EMITTER. 


In the early days of manu- 
facture of tungsten filaments 
for electric lamps it was dis- 
covered that a stronger fila- 
ment was obtained if the 
tungsten metal contained 
mixed with it a very small 
proportion—something like I 
per cent.—of other substances. 
Several substances would in- 
crease the strength of the 
filament in this way, but the 
one which proved the most 
useful was thoria, this being 
the oxide of the rare metal, 
thorium. So that, in course of 
time, large numbers of electric 
lamps were made in which a 
filament of tungsten, con- 
taining thoria, or, more briefly, 
thoriated tungsten, was em- 
ployed. At this point it is 
interesting to observe that the 
dull-emitting filaments of the 
valves are made from thoriated 
tungsten, and it is possible, 
even probable, that if thoriated 
tungsten had not proved useful 
in electric lamp manufacture, 
there would not exist to-day 
the “ dull-emitter ”? valve. 

Now it is well known to 
everybody interested in “ wire- 
less that the working of a 
thermionic valve depends upon 
the filament (or cathode) being 
at a sufficiently high tempera- 
ture for it to emit, or give off, 
electrons, the flow of these to 
the positively charged anode 


or plate being controlled by the electric potential 
of the grid. All substances, when heated to a 
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sufficiently high temperature, will emit elec- 
trons, but the temperature required for the 
emission of the same number of electrons is 
different for different substances. On account 
of its strength and long life when burning at a 
temperature at which it gives off large numbers 
of electrons, the tungsten filament has proved 
very useful in valves. 

When the thoriated-tungsten filaments, so 
common in lamp manufacture, were employed 
in valves, it was noticed, as long ago as 1914, 
that the electron emission from the filament, 
particularly when the vacuum in the valve 
was more than ordinarily good, would some- 
times be very much larger than usual. 
Dr. Langmuir, in America, investigated this 
behaviour of thoriated-tungsten, and as a 
result of his work found that in order to 
develop the maximum electron emission from 
the filament it was necessary to raise its 
temperature to about 2, 600 C. for a few 
minutes, after which, on lewering the tem- 
perature to about 2,000° C. the electron emission 
rapidly increased until it reached a magnitude 
about 100,000 times greater than that from 
tungsten at the same temperature. Further- 
more, for the same electron emission, the 
thoriated filament, when actuated in the same 
manner, was cooler than a tungsten filament 
by about 600° C.* What actually happens 
in the thoriated filament when subjected in 
succession to the temperatures of 2,600° C. and 
2,000° C, is a chemical reaction between the 
thoria and the tungsten, as a result of which a 
small amount of thorium is produced, and this 
thorium at the lower temperature diffuses out- 
wards from the interior of the filament and 
forms a film or coating on the surface. When 
this surface layer of thorium has formed, the 
electron emission from the filament is that 
which is characteristic of thorium, and it so 
happens that electrons can escape more easily 
from a thorium surface than from tungsten. 
They do so because thorium is much more 
electro-positive than tungsten, and the unfor- 
tunate thing is, that by virtue of this electro- 
positive character thorium has a very strong 
tendency to become oxidised back again to 
thoria by any suitable-gas which may be present. 
The term “ unfortunate” is used because, 
as stated by Dr. Langmuir, in order to 
produce the low temperature emission, very 
special precautions have to be taken to produce 
a valve having an exceptionally good vacuum, 


*An account of Dr. Langmuir’s earlier work can be 
found in U.S. Patent No. 1,244,216. 
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so that the thorium surface shall not be con- 
taminated during the long life of the filament. 
However, the thorium present in the interior 
of the filament very slowly diffuses to the 
surface even at the low temperature at which 
the filament burns during the working of the 
valve, and by doing so helps to keep a complete 
layer of thorium on the surface. Extraordinarily 
long lives have been obtained from valves con- 
taining these filaments, in some cases in excess 
of 5,000 hours. 


(3) ADVANTAGES OF THE DULL-EMITTER. 

There are several advantages which the dull- 
emitter receiving valve has when compared 
with the ordinary tungsten filament valve, 
and only one disadvantage—that of price. 
The dull-emitter will probably always be 
dearer than the ordinary valve, owing to its 
more difficult manufacture, and it is for the 
user to decide whether the several advantages 
outweigh the one disadvantage. The advan- 
tages are as follows :— 

(a) Smaller Power Consumption for Filament 
Heating. The ordinary tungsten filament 
requires about 0-7 amp. at 4 volts, i. e., 2°8 
watts, while the corresponding dull-emitter 
takes about 0-4 amp. at 1:8 volts, i. e., 0-72 
watts. Also, when one remembers that the 
ordinary tungsten filament practically always 
requires a six-volt battery, and that the dull- 
emitter is well within the capacity of a 
two-volt battery, the difference becomes even 
more marked. 

(b) Longer Life. Reports from valve users 
and tests carried out on a large scale, have 
proved that the life of a dull-emitter is 
certainly more than twice as great as that of 
an ordinary valve. 

(c) Silent Working.—This advantage be- 
comes of importance only when more than 
two valves are used for note-magnification. 
Partly owing to its lower filament tempera- 
ture, the dull-emitter is free from crackle.” 


The “Gravity Float” Accumulator 


Many readers will have experienced exasperation 
through the running out of the accumulator at 
an inconvenient juncture. To avoid this un- 
pleasantness, Messrs. Peto and Radford (Proprietors, 
Pritchett & Gold and E. P. S. Co., Ltd.), 50, Gros- 
venor Gardens, Victoria, S. W. I, have produced a 
new Gravity Float” type of battery. Each 
cell is assembled with three “` gravity floats of 
distinetive colours—-white, blue and = red—which 
are calibrated to sink as the density of the acid 
in the cell falls. A faithful indication is thus 
afforded of the approximate energy remaining in 
the battery. 
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III. Application of the ‘* Double-Click ’’ Method to Capacity Measurement. 


By PHILIT R. Coursey, B.Sc., F.Inst.P.. A. M. I. E. E. 


N the last article it was described how 
resonance between two circuits could 
very readily be indicated by using the 
“double-click” method. This is quite a 
simple method to employ for the comparison 
of condensers. It will first be desirable to 
make a calibration curve for the variable 
tuning condenser (C,) used in the second 
oscillation circuit described in connection 
with Fig. 4 of the last article. For this purpose 
we must procure a fixed condenser of known 
capacity value. The values marked on the 
usual patterns of small fixed condensers 
purchasable through most dealers in radio 
apparatus are approximate only, but most 
manufacturers of such condensers will supply 
the exact capacity value of any one of these 
condensers if it is asked for when ordering 
the condenser. If the tuning condenser used 
in the second oscillation circuit has a maximum 
value of about 0-001 microfarad, a convenient 
size of fixed condenser for use in its calibration 
would be one of about oʻooor microfarad, 
and it will therefore be assumed in what follows 
that a condenser of about this value has been 
obtained, and that its exact capacity reading 
has been obtained from the manufacturers. 
The first procedure is to determine one 
point on the calibration curve of the variable 
condenser. This can be accomplished by 
connecting up the second oscillation circuit, 
to which reference has been made, with the 
fixed condenser and a coil of suitable size that 
will tune to some wavelength within the range 
generated by the valve oscillator. For this 
purpose the circuit should be arranged as 
in Fig. 1, which shows a double pole throw- 
over switch connected between the coil and 
the condenser. The purpose of this switch 
is to enable the fixed condenser to be inter- 
changed with the variable that is to be cali- 
brated. In Fig. 1, Sw represents this switch, 
which can be thrown over into either position 
(1) or position (2). When in position (1) the 


fixed condenser of known capacity value C, 
is connected in parallel with the coil La, 
while when it is in position (2), the variable 
condenser C, is similarly connected. 

The most important point to consider 
when arranging this test circuit is to keep 
the wires from the two sets of switch contacts 
as short as possible, and also of the same length, 
and as nearly as possible at the same distance 
apart and at the same height above the table. 
These precautions may seem to be a refinement 
that is scarcely necessary, but a few moments’ 
consideration should emphasise the necessity 
of adhering to it. 


E 
a: 


Fig. J. 


The wires connecting the two sides of the 
switch Sw to the condensers C, and C, respec- 
tively have some capacity between them, and 
this capacity will, of course, add to that of the 
condenser to which they are connected. 
That is, the capacity of the wires between 
condenser C, and contacts (1) of the switch 
will add to the capacity of condenser C, 
while the wires from contacts (2) will add to 
the capacity of condenser C.. It is for this 
reason that the arrangement of the two sets 
of wires must be kept as nearly alike as possible 
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so that the two additive capacities may also 
be the same. 

Any difference between them may be allowed 
for by interchanging the positions of con- 
densers C, and C, without, of course, altering 
the positions of the wires, and noting whether 
there is any apparent difference in the capacity 
of the condenser C,. 

This method of checking will be discussed 
more fully later. 

Having arranged the circuit in this manner, 
the procedure becomes as follows :— 

Put the switch Sw into position (1), so that 
the fixed condenser C, of known capacity 
value is in circuit. This will give the circuit 
composed of the coil L} and the condenser C, 
a certain natural oscillation frequency. The 
oscillator valve should next be switched on 
so as to produce radio frequency oscillations 
in the circuit L, C, forming part of the oscilla- 
tor. By adjusting the variable condenser 
C, the frequency of these oscillations can be 
made the same as the natural frequency of the 
test circuit La C, provided that a suitable 
sized coil is used for L,. By listening in the 
telephone receivers attached to the oscillator 
valve clicks will be heard as the oscillator 
circuit passes through the resonance point 
as has already been indicated. When once 
the approximate tuning position has been 
ascertained, a careful adjustment should be 
made so as to determine exactly the mean 
setting for the two click positions. 

The tuning condenser of the oscillator 
should then be left at this mean setting, so 
that the frequency of the oscillations generated 
by the valve is the same as the natural oscilla- 
tion frequency of the test circuit C Lz. The 
switch Sw should next be moved over to the 
second position so as to put the variable con- 
denser C,. into the test circuit in place of the 
fixed condenser C,, and the setting of this 
condenser should be altered until the clicks 
are again heard in the telephones attached 
to the oscillator valve, taking care that the 
setting of the condenser of the oscillator (C,) 
is not moved at all while this 1s being done. 

The setting of C, which is the mean of 
the positions where clicks are heard in the 
telephones should be noted very carefully, 
as this is the first fixed point on the calibration 
curve which we wish to determine. 

As has already been pointed out, any in- 
equality in the capacities of the wires connecting 
the two condensers with the two sides of the 
switch will affect the accuracy of this determina- 
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tion, so that for checking purposes it is desirable 
to interchange the two condensers C, and C, 
and to repeat the determination exactly in 
the manner just described, taking care that the 
relative positions and arrangement of the two 
sets of wires are not changed when making 
this alteration. 

The setting of the test condenser at which 
its capacity is exactly equal to that of the 
known fixed condenser as determined by 
either of these experiments should be identical. 
If by any chance the two experiments do not 
give exactly the same result, the mean of the 
two readings can be taken as a first approxi- 
mation to the true setting, but a more reliable 
procedure would be to effect such modifications 
in the disposition of the wires as will make the 
two sets of readings identical. 

A note should be made of this setting, 
preferably by filling in the figures in a table 
drawn out in the manner indicated in Table I 
below, so that other readings can be added 
to it from subsequent determinations. 

The setting of the condenser C, found by 
these experiments should be entered in the 
left-hand column, while the exact capacity of 
the companion condenser C, should be filled 
in Opposite to it in the right-hand column. 
The results of other similar determinations 
can be added later. 


TABLE I. 
Calibration Curve of Variable Condenser. 


— 


Capacity in 


Scale Reading 
Microfarads. 


of Condenser. 


If now other fixed condensers of known 
capacity value are available or can be obtained 
easily, it is possible to repeat the above des- 
cribed process for each of them, and so to 
determine several points upon the calibration 
curve of the condenser. For instance, if as 
has already been assumed, the condenser 
under test has a maximum capacity value 
of about o- ol microfarad, and the first 
determination has been made with a comparison 
condenser of about 0-0001 microfarad capacity, 
it would be convenient to make other com- 
parisons by the same method against known 
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condensers of about 0-0002, 0:0004, 0-0007, 
0°00095 microfarad, as these will give points 
well distributed along the calibration curve 
of the condenser. 

The readings of the scale of the test con- 
denser corresponding to the mean of the two 
“click” positions obtained when each of 
these condensers is used in turn as the compari- 
son standard, should be noted in the table 
already commenced, so that the calibration 
curve can subsequently be plotted easily. 
The exact capacity value of each comparison 
condenser should of course be entered up 
in the table, not merely its nominal value. 

If the above, or some similar series of 
comparison condensers is used, we shall 
thus obtain five points on our calibration 
curve, from which a preliminary curve 
may be prepared. To plot out this curve, 
a sheet of squared paper should be obtained— 
the most commonly used varieties being those 
ruled in inches and tenths, or in centimetres 
and millimetres. 

Two lines should be ruled on this paper, 
one horizontally near the bottom, and the 
other vertically near the left, to form the two 
“axes of the curve (Fig. 2). The horizontal 
line should be marked ‘SCALE READING,” 
and should be numbered off from o (at the 
left) to 180 (at the right), taking one large 
division (inch or centimetre, according to the 
paper in use) for each 10 or 20, depending 
upon the size of paper available. It is assumed, 
of course, that the condenser scale is marked 
out in degrees from o to 180 in the usual 
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manner, but if it has any other marking it 
should of course be set out along the “ scale 
reading line of our graph in lieu of the 
figures marked in Fig. 2. 

The vertical line on the left-hand side 
of the paper should be marked “ CAPACITY 
IN MICROFARADS,’* and may conveniently be 
marked off from o to o- o microfarad as 
indicated in Fig. 2, using one large division 
of the paper for each o-o001. This marking 


is, of course, suitable for a condenser having 
a nominal maximum value of 0-001 such as 


has already been assumed will be used, but 
if the actual condenser under test has any 


other maximum value differing much from this 


figure the scale figures can obviously be modi- 
fied accordingly. 
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The figures which have already been filled 
into the table drawn up on the lines of Table I 
can now be plotted, by putting a small cross 
or dot at the point of intersection of the hori- 
zontal and vertical lines through the reading 
in question. Thus, suppose that the first 
line of the table gives 16° corresponding to a 
fixed condenser of 0:000105 microfarad, we 
should follow up the vertical line through the 
point on the horizontal scale corresponding 
to 16° on the scale, until it intersects a horizontal 
line through the point on the vertical scale 
corresponding to 0:000105, and put a dot on 
the paper at the point of intersection. 


*Or ‘[Capacity IN uF,” if preferred, since uF is 
_ the official abbreviation for microfarad. 
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Thus suppose, merely for the sake of example, 
our experiments have given us the series of 
figufes such as are set out in Table II, these 
would be plotted out on the curve in the 
positions shown in Fig. 3. 

TABLE II. 
Calibration Curve of Variable Condenser. 


Scale Reading Capacity in 
of Condenser. Microfarads. 
16 0.000105 
31 O·O000190 
68 0000420 | 
115 o-. O000698 | 
158 0°000950 | 
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If the variable condenser is a good one, 
and the experiments have been performed 
carefully, it will be found that the points 
so obtained lie almost, if not quite, along 
a straight line, as has been indicated in Fig. 3, 
by the straight line ruled through them. 

The straight line should not be extended 
beyond the extreme points obtained by these 
experiments, as the linear relation usually 
does not hold good at the ends of the condenser 
scale, but the calibration line becomes slightly 
curved. A method of determining this curva- 
ture will be described in the next article, 
which will also deal with the manner in which 
the calibration curve can be delineated if only 
one known fixed condenser is available, 
instead of five, as has been assumed in the 
preceding description. 


A NOTE ON REACTION. 


bring out one or two points in connection 
with. reaction. In recent issues of this 
journal various writers have urged that reaction 
should not be used in receivers while receiving 
broadcast transmissions, or indeed any trans- 
mission of speech or music. , 
The evil effects of reaction are well known. 
In the first place, the signal suffers considerable 


Ie is the object of the present note to 


The purpose of reaction is to neutralise, 
in part, the resistance of a circuit. Thus in 
the figure, the purpose of the reaction coil 
when connected at A, is to neutralise part of 


the resistance of the tuned anode circuit. 


When the reaction coil is connected in position 
B, part of the resistance of the closed and aerial 
circuits is neutralised. In the latter case, if 
the resistance is completely neutralised, or 


The diagram gives the connections of a four-vulve receiver. The reaction coil may be connected at A or B 
by the switch. 


distortion unless the person using the reaction 
has a good deal of experience. In the second 
place, most receivers, except, of course, those 
which bear the B.B.C. stamp, will set up 
oscillating energy in the aerial circuit. 


if the reaction coil is coupled so tightly that 
the closed and aerial circuits have negative 
resistance, the signal is cut up altogether, and, 
in addition, energy is being radiated from the 
aerial, to the annoyance of other listeners-in. 
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In the former case, when the reaction coil is 
tightly coupled, oscillating energy is present 
in the tuned anode and detector circuit. The 
signal is of course cut up, but there is another 
effect which should receive serious attention. 
It is well known there is capacity between 
the valve electrodes and between the receiver 
wiring; in addition, circuits may be coupled 
with the aid of small capacities. Therefore 
when oscillations are generated in the anode 
and detector circuits, energy will be transferred 
back to the closed and aerial circuits through 
the stray capacities. If the coils connected 
in the anode and grid circuits were coupled 
magnetically, there would be a further trans- 
ference of energy. 


It must therefore be apparent that so long 
as there is coupling, either magnetic or 
capacitive, between anode and grid circuits, 
we have not a receiver which will not cause 
oscillating energy to flow in the aerial circuit. 
It is generally supposed that, provided the 
reaction coil is coupled with the anode coil, 
only a small amount of energy can be trans- 
ferred, which is so limited in value that inter- 
ference will not be caused. This, as has been 
shown, is mot the case. 

It is therefore the view of the writer that 
those who build their own receivers should 
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not use reaction when receiving telephony. 
One finds that, not content with the use of a 
single reaction coil, some writers are recom- 
mending the use of a number of reaction coils, 
each coil being coupled with a different part 
of the receiver. This practice is to be con- 
demned. 

A satisfactory solution of the problem— 
that of obtaining the full amplification of a 
valve with its associated circuits without 
distortion—is not to be found in the use of a 
multiplicity of reaction coils, but rather one 
should avoid reaction and design circuits which 
have low losses. and which cannot transfer 
energy back to the aerial circuit. The des- 
cription of the Neutrodyne receiver in 
a recent issue should be of great assistance 
to those who build their own receivers. With 
a receiver of this type, built according to the des- 
cription,“ enormous amplification is obtained. 
Signals are not distorted, the receiver is very 
selective, and, the most important point of all, 
oscillating energy cannot be transferred back 
to the aerial circuit, even though, through the 
use of a variometer in the detector valve anode 
circuit, local oscillations are generated for the 
reception of C.W. signals. W. J. 

*Wireless World and Radio Review, p. 67, April 
21st, 1923. 


STATION WHAZ, TROY, N.Y. 


General view of the operating room of the American Station WHAZ at the Rensselaer 
Polytechnic Institute, Troy, N.Y. The equipment was installed for the purpose of collecting 
data on fading, interference, etc., in long distance short wave communication, and testsghave 
been made for the U.S. Department of Commerce. Musical selections ard addresses by 
prominent men are broadcast every Monday evening at 8.15 Eastern Standard Time (U.S.). 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY—IV. 


(Continued from page 103 of the previous issue.) 


It is the purpose of the writer to deal with the principles underlying the action of wireless receivers and 
transmitters. Those who know why, obtain much pleasure which is not experienced by those who have no 


idea of the action of their wireless set. 


The series has been specially designed so that the reader who follows each section as it appears will 
have obtained a complete wireless education with a minimum of time and trouble, and he will be in a 
position to successfully design his own wireless equipment. 

By reason of his work in supervising the replies to the queries and difficulties of readers, the writer has 
an experience which is not possessed by other engineers. Readers will appreciate that this experience will 
be reflected in both the selection and the method of presenting the subject. 


By W. JAMES. 


- 16.—Inductance. 


If now the wire is wound round a cylinder 
to form a spiral, and a battery is connected to 
its ends, the magnetic field created will be 
more intense along its diameter as shown 
in Fig. 26. l 

Let us now see what happens when the 
switch is closed. A current tends to flow 
due to the battery, and lines of force are 
generated. The lines of force are now, how- 
ever, much more effective in producing a back 
pressure. The lines of force will cut each of 
the turns of wire, and as each turn of wire is 
producing a field we have a two-fold increase. 


Fig. 26. When a wire is wound in the form of a coil 

and a battery is connected, a magnetic field is created 

as shown by the dotted lines. The field has its greatest 
density along the centre of the coil. 


When the lines of force have reached their 
final value a steady current flows as in the 
previous case and there is no back pressure 
being generated. The number of linkages N,, 
by which 1s meant the number of lines of force 
which link with the conductor, is equal to 
N x F, where N is the number of turns and 
F is the flux, or the number of magnetic lines. 


The magnitude of the back voltage E, may be 


represented by aa 


where ¢ is the time in seconds. In other 
words the back voltage produced is propor- 
tional to the number of linkages per second. 

The inductance L of the circuit is given by 
N, = LI where I is the current in amperes. 
Since N, is the number of I nkages, and is 
equal to the number of turns, times the flux, 
and the flux is proportional to the current, 
it is plain the inductance depends principally 
upon N, the number of turns of wire in the 
circuit. The unit of self inductance L is ex- 
pressed in henries. A circuit possesses an 
inductance of one henry when a current 
changing at the rate of one ampere per second 
produces a back pressure of 1 volt. The henry 
is too large for wireless purposes so a smaller 
unit termed the microhenry, abbreviated uh, 
which is one-millionth part of a henry, is used. 
Sometimes a still smaller unit called the centi- 
metre, abbreviated cm., is used. One cent- 
metre is equal to one-thousandth part of a 
microhenry. 

As in the case of condensers, it is possible 
to intensify the field produced by the current 
flowing through the winding. If a piece of 
iron is inserted in the coil, forming a core, 
the number of lines of force produced by a 
given current is greatly increased. The in- 
crease is due to the magnetic properties of the 
iron. It is a good conductor of magnetic 
lines. The flux produced in a coil is 
increased by a value u. The term u represents 
the permeability of the iron, that is, its readiness 
to conduct magnetic lines. The value of p is 
not a constant, but depends upon the quality 
of the iron, and upon the density or the 
number of lines of force per square inch which 
pass through it. The permeability is defined 
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as the ratio of the number of lines of force 
present when the iron core is used, B, to the 
number present when the iron is absent, or in 


B 
the form of an equation u = H` 


The term H is known as the magnetising 
1.257 X Nx I 


force, and is equal to ] 
The total flux produced is given by 
1257 xX Nx I 
ee ae a 
axp 
The term — is termed the reluctance of 
Xp 


the magnetic circuit. 

The above equation represents the “ Ohm’s 
law ” of the magnetic circuit. The resemblance 
is easily noticed. We have the magnetising 
force, which is comparable with voltage ; and 
the reluctance which is similar to resistance. 
The equation could be written thus : 

Flux — magnetising force 

reluctance 
voltage 
resistance 

Writing the above equations in a different 
way, the flux produced 


F= 1.257 X Nx Ix aX p 
= j : 
Where N = 


which is similar 


to current = 


The total number of turns of 


wire. 

I = The current in amperes. 

a = The area of the core in square 
inches. 


u = The permeability of the iron. 
l = The length of the magnetic 
path in inches. 
When it is desired to produce a choke coil 
it is obvious from the above that the number of 
turns N should be as large as possible, the 


Li Le 


Fig. 27. When inductances are connected in series, 
the total inductance is egual to the sum of the individual 
noluctunces, provided the magnetic fields of the coils 
do not interlink. Ln the above case the total inductance 


4 pren by Ly + La. 


area of the iron core should be large, and the 
permeability of the iron core high. Soft iron 
has a high permeability. On the other hand, 
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the length of the magnetic circuit should be 
kept as small as convenient. 

Further informa‘ion concerning inductance 
coils for use in wireless circuits will be 
given later. 


17.—Inductances in Series and Parallel. 
The total inductance of two inductance coils 
connected in series, Fig. 27, is given by the 
sum of the separate inductances provided the 
lines of force due to one coil does not interlink 
with the other coil. Thus— 
L= L + L 
The effect of connecting inductance coils m 
series is analogous to connecting ordinary 
resistance in series. 


Fig. 28. When inductances are joined in parallel, 
the total inductance is less than that of the smallest, in the 
same way that the nett resistance of resistances in 
parallel js less than that of the smallest resistance. 


When coils are joined in parallel (Fig. 28) 
the total inductance is reduced in the same 
way that the nett resistance of a number of 
resistances in series is less than that of any 
individual resistance. The resultant induc- 
tance L is given by 


3 etc. 
LI L T? 
The Energy stored in a Magnetic Field. 

In the case of a condenser, as previously 
explained, the energy which may be stored in 
its dielectric is equal to (a) 4 QE joules, or in 
another form (b) $ CE? joules, where Q is the 
quantity of electricity in coulombs, E ıs the 
potential difference in volts, and C is the 
capacity in farads. 

Now, in the case of an inductance coil, the 
energy is stored in the form of magnetic lines of 
force in the space around the coil and its 
magnitude is given by 4 LI, joules. The 
similarity between the latter equation and 
equation (b) above for the case of the condenser 
is evident. In each case the factor 4 appears 
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and in addition in one case we have the capacity 
C of the condenser, which is a physical property, 
while in the other we have the inductance L, 
which also is a physical property. The last 
factor in equation (b), the pressure squared 
differs from the factor current squared in the 
inductance formula, but it will be noticed that 
the charge given to a condenser is due to the 
pressure applied, while the flux generated in the 
inductance coil is simply due to the current 
which flows through the turns of wire. When 
the coil has an iron core the quality and area 
of the iron has to be reckoned with as previously 
explained. 

It is instructive to notice the greater the 
current in the coil the larger the amount of 
energy which may be stored up as magnetic 
lines of force, and, in addition, the greater 
the inductance of the coil the greater the 
energy stored. 


18.—Alternating Currents. 

It will help us considerably in the under- 
standing of the principles and action of con- 
densers and coils, as well as tuned circuits and 


Fig. 29. When a wire moves across a magnetic field 
a pressure is induced in the wire, and when the external 
circuit is complete, a current will flow. 


transformers, if a little consideration is given 
to alternating current work. Previously we 
have dealt with direct currents which are 
obtained when cells are connected with a 
circuit; transient currents which flow when 
a source of direct current is applied to a con- 
denser, and displacement currents which are 
produced in the dielectric of a condenser. 

When studying the property of inductance 
it was explained that a difference in pressure is 
produced across the ends of a wire which 
“cuts”? a magnetic field. If the circuit is 
completed, a current will flow. The arrange- 
ment is given in Fig. 29. Here W is the wire, 
N and S the poles of magnets, and F is the 
magnetic field or flux. 

Suppose now the wire is moved downwards. 
A difference of potential (abbreviated to P.D) 
will be set up across the ends of the wire 
and a current flows in the circuit. It is 
important to know which end will be made 
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positive and which negative. We know from 
Lenz’s law that a force has to be applied 
to the conductor to force it through the 
field, because the magnetic lines of force 
which will be generated around the wire due 
to its motion act as a drag and impede its 


Ov 
U— E oo 


Fig. 30. With the magnetic field and the motion of 
the conductor as shown, the current in the wire will 
flow in a direction up out of the paper. When the 
current is flowing in the direction of the arrow, and the 
observer is looking at the point of the arrow, a dot is 
shown in the centre of the wire. When one is looking 
at the end of the arrow, a cross ia shown on the end of 
the conductor. 


motion due to their direction. Actually they 
link with the main field as shown in Fig. 30. 
The main field is distorted by the field due to 
the current flowing in the wire, as shown, the 
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Fig. 31. The direction of the lines of force produced 


when a current flows in a wire may be found with the 

aid of the corkscrew rule. If the current is flowing 

down the wire, as represented by the cross, the magnetic 
field is as shown. 
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lines tending to crowd below the conductor 
and so impede its motion. 

This will perhaps be more readily seen if 
the lines of force are looked upon as elastic 
bands. The tendency is for the bands to lie 
straight between N and S, whereas due to the 
pressure of the wire which is being moved 
downwards they stretch, and the tension in 
the bands opposes the movement of the wire. 
The direction of the magnetic lines of force 
around a conductor is easily remembered from 
the corkscrew rule. If we have a right-handed 
corkscrew, we screw it into a cork with a 
right-handed movement. If we have a wire 
carrying current in the direction of movement 
of the corkscrew, the direction of the lines of 


Fig. 32. This figure shows the direction of a current 
flowing along a wire which ts moving through the 
magnetic field in the direction shown. 
force is the same as the direction of turning 

the corkscrew. This is shown in Fig. 31. 

The direction of the current is therefore 
up out of the paper as in Fig. 32; the end A 
is negative and end B positive. 

If now the wire is moved up through the 
field it is obvious the direction of the current 
has reversed, because the direction of movement 
has been reversed. 

The direction of the induced pressure may 
be obtained in another manner with the aid 
of Fleming’s right-hand rule which is as 
follows :— 

The right-hand is held out, the thumb 
is pointed to the left, the first finger forward 
and the second finger downward ; the thumb 
represents the direction of motion of the wire, 
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the first finger the direction of the lines of 
force, which is from north to south, and the 
direction of current in the wire is represented 


* 


i 
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f 
| 


l 


| 


| 


Fig. 33. When the wire moves across the magnetic 
field in the direction of the arrow, the current flows doun 
the wire away from the observer—represented by the 


cross on the wire. 


by the direction of the second finger. Thus in 
Fig. 30 the current is flowing upwards, and 
is represented by a symbol consisting of a 
circle with a dot in its centre. When the 
direction of motion is reversed, as in Fig. 33, 
the current is going down into the wire and is 
represented by a circle with a cross. If now 
the wire is bent in the form of a loop, which 
may be rotated, it is apparent that the P.D. 
set up in each portion of the wire will assist 
as shown in Fig. 34. Thus the loop is rotating 
in a clockwise direction and at the moment 
shown in the figure the portion of the loop A 
is moving upwards, while portion B is moving 
downwards. From figures 30 and 33. we 


Fig. 34. When a loop is rotated in a magnetic field, 
the voltages induced in each half of the loop have such 
a direction that they add together. 
see the current in parts A and B is as shown 
by the arrows. The total pressure generated 
is twice that generated by a single wire pro- 
vided the rate of cutting the lines of force 

remains unaltered. 


Readers of The Wireless World ’’ will be interested to know that Dr. J. A. 
Fleming, F.R.S., will broadcast from 2LO on Friday, May 4th, at9 p.m. His subject 


will be “An Appreciation of the Scientific Work of the late Sir James Dewar.’ 
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THE BROADCAST ENQUIRY COMMITTEE. 


* 


Photos : Vandyk, Elliott & Fry, Bassano, and the Press Portraét Bureau. 


The Committee who have been appointed to enquire into the Broadcasting problem. 


(Top—Left to right.) Major-General Sir Frederick Sykes, M.P. (Chairman); Field-Marshal Sir William 

Robertson, Bt. ; Dr. W. H. Eccles, F.R.S. (Centre) Major The Hon. J. J. Astor, M. P.; Mr. F. J. Brown; 

Mr. J. C. W. Reith; The Right Hon. Sir Henry Norman, Bt., M.P. (Bottom) Mr. Charles Trevelyan, M.P.; 
Viscount Burnham and Sir Henry Bunbury. 
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Wireless Club Reports. 


NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as 
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased 


to consider for publication papers read before Societies. 


with the Radio Society of Great Britain. 


An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated. 


Streatham Radio Society.* 


A most interesting paper and demonstration 
upon “ High Speed Reception,” was given by 
Mr. E. R. Batten on April 11th, when the lecturer 
traced the history of automatic recorders for radio 
reception, concluding with a detailed description 
of his own apparatus. Ongar was perfectly 
reproduced, but later in the evening the records 
were badly interfered with by the static due to 
the approaching thunderstorm. During a lull 
in the Ongar reception, the static alone was recorded, 
showing the frequency and character of the inter- 
ference. 

Hon. Sec., S. C. Newton, A.M.I.E.E., “ Compton,” 
Pendennis Road, S.W.16. 


Stratford-on-Avon and District Radio Society.* 


On Monday, April 16th, the Secretary read a 
paper on “ How Wireless Waves are Sent and 
Received,” dealing with the subject in non-technical 
language. During the evening two members of 
the Halifax Radio Society paid a visit and gave 
interesting information regarding their amateur 
transmitting stations, call signs, wavelengths and 
hours of transmission. 

It is pleasing to note that the membership 
of this very useful Society is still growing, and 
great keenness is evinced by the members. 

Hon. Sec., E. W. Knight, 17, Park Road, Strat- 
ford-on-Avon. 


The North London Wireless Association.“ 


On April 16th, a discussion on future events 
was held, and an interesting series of lectures has 
been arranged for the coming weeks. 

Particulars of membership can be obtained 
from the Hon. Sec., J. C. Lane, Northern Poly- 
technic Institute, Holloway Road, N. 


Swansea Radio Society.* 


On April 18th, a lecture was given by Mr. J. C. 
Kirkman, B.Sc., A.Inst.P., Fellow of Phy. Soc. 
Lond., entitled ‘‘ Carrier Waves and Rectification.” 

The lecturer had spent the afternoon erecting 
expensive apparatus to demonstrate his lecture, 
which was of vital interest to the wireless en- 
thusiasts. He cleared up many debatable points, 
and advanced a theory on the peculiar phenomenon 
of wireless telephony, viz., ‘‘ Fading.” 

Next autumn the Society hopes to arrange with 
the Education Authorities for a course of lectures 
for its members at the Technical College. A 
series of these lectures have been given by Mr. 
Kirkman at the College every Thursday night, 
and much to the general regret these lectures 
are about to terminate. 

Hon. Sec., Herbert Morgan, 218, Oxford Street, 
Swansea. 


Ilkley and District Wireless Society.* 


The first annual general meeting of the Society 
was held on March 28th under the chairmanship 
of Dr. J. B. Whitfield. The Hon. Treasurer's 
report for the session showed a satisfactory balance 
in hand after the rather heavy initial expenses 
of the first year’s working, which included the 
purchase of the Society’s receiving apparatus. 

The Hon. Sec. mentioned in his report that the 
membership, which now stands at 32, had shown a 
steady increase throughout the session, while the 
Society’s activities included ten lectures and 
demonstrations, together with morse practice 
classes, etc. A library was available for the use 
of members, together with an aerial and receiving 
apparatus. 

Dr. J. B. Whitfield was unanimously re-elected 
President, with Mr. C. L. Wilson as Vice-President, 
Mr. E. Dobson again being elected to the Hon. 
Treasurership. Mr. L. E. Overington was elected 
Hon. Secretary, with Mr. Green as Assistant Hon. 
Secretary. 

The programme for the ensuing year includes 
a series of fifteen lectures and demonstrations, 
together with outdoor excursions during the summer 
months. There are still a few vacant dates for 
lectures, and the Hon. Sec. will be pleased to hear 
from anyone willing to contribute to the pro- 
gramme. Applications for membership should 
be made to the Hon. Sec., L. E. Overington, 11, 
Wilmot Road, Ilkley. 


High Wycombe and District Radio Society.* 


This recently formed Society has just concluded 
ita short winter session by a well-attended meeting 
at headquarters—Technical Institute—when Mr. 
W. S. Pyrah, representing the Igranic Electric 
Company, discoursed upon the use of honeycomb 
coils, with lantern illustrations and loud speaker 
demonstration. Mr. Shirley, of the Oxford Wireless 
Telephone Company, demonstrated a B.B.C. set, 
using these coils. The President (Mr. T. J. Northy) 
occupied the chair. The present membership 
is 51. 

Hon. Sec., A. C. Yates, 30, High Street, High 
Wycombe. 


Newcastle and District Amateur Wireless 
Association.“ 


An extraordinary general meeting was held 
on Monday, April l6th, when the following 
alterations were made: 

(1) The title of the Society is changed to 

„The Newcastle-on-Tyne Radio Society.” 

(2) During the summer months the Society 
will meet on the first Thursday in the month 
only (May, June, July and August). 
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The Committee are pleased to be able to report 
that the following gentlemen are showing their 
interest in the work of the Society by becoming 
Hon. Vice-Presidents :— 

The Lord Mayor of Newcastle. 
Sir David Drummond (of the Armstrong 

College). 

Sir Thomas Oliver. 
Professor Todd (of the Armstrong College). 
The Town Clerk of Newcastle. 

Hon. Sec., Colin Bain, 5l, Grainger Street, 

Newcastle-on-Tyne. 


Hackney and District Radio Society.* 

On Thursday, April 12th, at the Y.M.C.A., 
Mare Street, Hackney, E.8., the Chairman, Mr. 
H. A. Epton, F.B.E.A., gave an interesting des- 
cription of his four-valve set, and related his early 
experiences as a wireless amateur. He then 
demonstrated the set he had constructed, using an 
Amplion loud speaker. Later a Brown loud 
speaker was connected in series, with improved 
results. 2 LO was received loudly and clearly, 
using H.F., detector and one L.F. Loud signals 
were received on the new frame aerial presented 
to the Society by Mr. Bell. 

Hon. Sec., C. C. Phillips, 247, Evering Road, 


E.5. (Letters only.) ; 
The West London Wireless and Experimental 
Association.* 


On April 17th, Mr. T. W. Hyne Jones gave a 
very interesting paper entitled Primary and 
Secondary Batteries, Their Construction and 
Action,” dealing among other points with the 
following four methods of procuring an E.M.F., viz., 
Ist Chemical, 2nd Mechanical, 3rd Thermal and 
4th Fractional. 

It is hoped to have more papers contributed 
by members in the future. 

Club Rooms, The Acton and Chiswick Polytech- 
nic, Bath Road, Chiswick, W.4. 

Full particulars of membership can be obtained 
from the Hon. Sec,, Horace W. Cotton, 19, Bushey 
Road, Harlington, Hayes, Middlesex. 


Sheffield and District Wireless Society.* 


On Friday, April 20th, the last paper of the session 
was read by Mr. Harry Lloyd, on the subject of 
“ Sound Transmission by Wireless,” and it proved 
to be of absorbing interest to the large audience. 

Mr. Lloyd described various types of microphone 
at present in use, and by means of a gramophone in 
an adjoining room and a four-valve amplifier on 
the lecture table, demonstrated the different types, 
also giving some very useful and interesting 
hints on the improvement of quality of tone by 
additions to the low frequency amplifier. 

Hon. Sec., L. H. Crowther, A.M.I.E.E., 18, 
Linden Avenue, Woodseats, Sheffield. 


The Ilford and District Radio Society.* 

On April 19th, Mr. A. G. S. Gwinn lectured on 
Short Wave Reception, stating that by short 
waves he meant those shorter than 300 metres. 
He recommended a single wire aerial for this work. 
Mr. Gwinn said that, with regard to tuning gear, 
he thought perhaps the well-known plug-in“ 
coils were the best, but he had had great success 
by using the aerial coil out of an Army short 
wave tuner 

Hon. Sec., 77, Khedive Road, Forest Gate, E. 7. 
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The Manchester Radio Scientific Society.* 


On Wednesday, April llth, the Society discussed 
the phenomenon of the fading of 2 LO, certain 
members having been carrying out experiments. 
The results were compared and analysed and 
investigations are proceeding. The co-operation 
of other Societies is invited. 

On Tuesday, April 17th, at 7.30 p. m., 
about twelve members of the Society paid a 
visit to the Manchester Broadcasting Station in 
Trafford Park, where they were very cordially 
received by Mr. Bell and conducted over the 
station. 

Next evening, at the regular weekly meeting, 
Mr. Lomas gave his impressions of the previous 
evening’s visit to 2 ZY. The discussion which 
followed led up to the question of dealing with the 
interference caused through oscillating receiving 
sets, which at times is very troublesome in this 
area. 

Hon. Sec., H. D. Whitehouse, 16, Todd Street, 
Manchester. 


Change of Name. 


The Trafalgar Wireless Society, reports of 
which have frequently appeared in our columns, 
has changed its name to The Lewisham and Cat- 
ford Radio Society.” The Society, which is 
affiliated to the Radio Society of Great Britain, 
has its headquarters at the Y.M.C.A., High Street, 
Lewisham, S.E.13. 

Hon. Sec., F. A. L. Roberts, 43, Adelaide Road, 
S.E.24. 


The Pudsey and District Radio Society. 


At a well-attended meeting of the Society held 
at the Mechanics’ Institute on April 16th, Mr. F. 
Wild lectured very ably on “ The Fundamental 
Principles of Radio Work.” The Hon. Sec., 
Mr. W. G. A. Daniels, contending that the human 
ear was a very essential asset to radio reception, 
expressed a desire to learn more of this organ, and 
one of the Society’s distinguished members. 
Dr. Byrd, kindly consented to give a discourse 
on the human ear at a future meeting. 

Hon. Sec., W. G. A. Daniels, 21, The Wharrels, 
Lowtown, Pudsey. 


The Warrington Radio Association. 


“ Frame Aerials and Their Uses,” was the title 
of a recent lecture given by the Vice-Chairman, 
Mr. W. H. Taylor, member of the Radio Society 
of Great Britain. 

A three-valve set (one H.F., one detector and 
one L.F. tuned anode, plug-in coil, loose coupled 
tuner, employing reaction on the secondary circuit) 
and a frame aerial (4 ft. square, five turns spirally 
wound insulated bell wire spaced } in.) were used 
and explained. ; 

At the close of a very interesting lecture, Mr. 
Taylor gave a demonstration with exceptionally 
good results, the transmission from 22Y, 
Manchester, being heard quite clearly with the 
earpieces of three pairs of phones on the table. 

Meetings are held on the second and fourth 
Thursday in each month at 7.30 p.m. Club-room, 
The Y.M.C.A., Market Gate, Warrington. 

Hon. Sec., W. Whittaker, Brickmakers’ Arms, 
School Brow, Warrington. 
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THE PRINCIPLES OF WIRELESS 


EXPERIMENTS 
FOR THE RADIO AMATEUR 


By MaAvRICE CHILD. 


Vice-Chairman of The Radio Society of Great Britain. 


INTRODUCTION. 


T 1s intended to outline in the following 

articles a number of experiments which 

the average amateur, taking up the study 
of radio science, could with interest and 
profit undertake. 

Tt will be assumed that, in the first instance, 
the experimenter has little or no apparatus, 
and therefore is prepared to spend a pound or 
two from time to time in necessary and useful 
instruments. The writer will bear in mind 
that initial ex tal work is usually the 
most difficult and laborious, and frequently 
results in great disappointments after con- 
siderable outlays of time and money. Realising 
this, and that there is an enormous amount of 
expensive rubbish on the market (called 
apparatus) to ensnare the new blood” 
(as the trade terms them) whenever any 
apparatus is required, the essential points to 
be looked for by the purchaser, as regards 
electrical and mechanical design, will be 
mentioned. 

The proper functioning of every part, and 
the points to be carefully noted in each experi- 
ment, will be emphasised. 


It is hoped, therefore, that by following 
closely these articles, not only will much time 
and money be saved, but that in a comparatively 
short while the experimentalist will have a 
thorough ground knowledge—practical rather 
than theoretical—which will enable him or her 
to study more advanced problems with the 
greater certainty of adding to our knowledge, 
and a corresponding pecuniary benefit to 
themselves. 

The first six experiments to be outlined 
can be made without any licence from the 
Post Office. 


Anyone who carries these experiments 
through, and has calibrated his own wave- 
meter, is in a position to apply for an experi- 
mental licence to use apparatus for the reception 
of radio signals, with the reasonable certainty 
of it being granted. 


A secretary of a local radio society would, in 
the wr.ter’s opinion, be justified in recommending 
the granting of the above of licence to 
anymme who had qualified himself (or herself) 
to the extent indicated. 


EXPERIMENT NO. I. 


To show the nature of the effect 
required to give a sound in a telephone 
head-gear receiver. 


The apparatus required is as follows: 


1 dry cell. 

l head-gear telephone apparatus (resistance, 
say, 120 ohms.) 

l 6-8 ohm resistance (for example, a filament 
resistance). 

l buzzer. 


The procedure is as follows :— 
The dry cell is connected to the head-gear 


telephone cords and intermittent contact is 
made between one of the telephone connections 


and the brass terminal (+) of the dry cell. 
(Fig. 1). It will be noticed that a click results 
in the telephones every time the circuit 1s 


120 N TELEPHONES 


Fig. 1. To show how a sound ts produced 


an the telephones. 


made and broken. This experiment can be 
further extended with advantage with the 
addition of a buzzer of from 5 to 10 ohr s 
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resistance. In this case the buzzer should be 
connected as in Fig. 2, in series with the 
dry cell and filament resistance. On the 
buzzer being set in operation, the note produced 
by it will be heard if the telephone connections 
are placed across the ends of the filament 
resistance. 

The results which should be noted from the 
above experiment are as follows :— 

No sound in the telephones is heard when 
the current is passing continuously through 
them such as when they are permanently 
connected to the dry cell. A sound is only 
produced at the time when the current is 
varied or interrupted. 

The dry cell should be a large one, as it will 
be required for future experiments, and 
may measure about 6in. in height. The 
telephones should be of first-class manu- 
facture as they will be subsequently used for 
sensitive radio experiments. Before purchase 
they should be examined carefully inside by 
removing the ear-piece. 

(NoTE.—With a certain well-known make 
this is not practicable, and in this case un- 
necessary.) 

The points to be looked for in good in- 
struments are :— 

(a) Thick ring magnet, preferably lami- 
nated, i. e., two or three rings clamped 
together. 

(6) Strong poles. A good sized bunch 
of keys should be easily supported if one 
of them is placed across the poles. 


May 5, 1923 


The diaphragm should preferably be of 
“ stalloy ” steel. This has a very faint 
mottled or pitted appearance on its surface 
as distinct from the highly polished surface 
of ferrotype which is used in cheap telephones. 


ii io 
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2 ee 


Fig. 2.—Producing a buzzer note in the tele phones. 


The cords should preferably be attached to 
outside nuts, as they are easily renewed if 
and when the inevitable fault occurs in 
them. 

The filament resistance should preferably 
be of a large size with a reliable phosphor- 
bronze contact sliding on the wire. The 
cheap variety with a single thin spring moving 
on the wire should be avoided. They will 
soon give trouble owing to the oxidisation 
of the resistance wire. 


EXPERIMENT NO. 2. 


To show how a transformer works. 


The apparatus required is as follows: 

1 dry cell. 

Head-gear telephones. 

A cotton-reel. 

10 yards of No. 28 or No. 30 cotton-covered 
copper wire. 

l large iron nail capable of being pressed into 
the centre of the cotton-reel. 


About half the wire should be wound closely 
on the reel and the two ends brought out for 
further connection. The remaining half of 
the wire is wound over the first coil, and the 
ends connected to the telephones. The inner 
winding is called the primary and the outer 
the secondary. The connections should be 
made as in the diagram Fig. 3. It will be 
noted that every time the primary circuit is 
completed to the dry cell, a click will be heard 


in the telephone, and likewise when the circuit 
is broken. It will be also observed that, on 


YA 


Fig. 3. Increase in signal strength with 


insertion of tron core. 
placing the iron nail in the centre of the reel, 
very much louder clicks will result. 


As in Experiment 1, the buzzer can] be 
connected in series between the dry cell and 
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the primary of the transformer, and a buzzing 
in the telephone will result on the buzzer 
circuit being completed. 

Avoid small buzzers which sometimes give 
high notes with considerable sparking at their 
contacts, and much consumption of battery 
power. The best procedure is to purchase 
a good second-hand electric bell. (Old Post 
Office bells can very often be picked up in 
second-hand shops). There should be plenty 
of solid iron to be seen, and the magnet coils 
should not be of thick wire. (No. 30 S. W. G. 
is about right.) The gong and hammer can 
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be removed and small silver contacts fitted 
in place of those on the contact spring and 
screw. The note of the buzzer can be im- 
proved by packing a tuft of cotton-wool 
between the contact spring and the 
armature. 

Reliability of operation is most essential 
for serious work. An efficient buzzer is 
unfortunately rarely to be found in the 
amateur’s equipment, but the serious experi- 
menter will be well advised to pay attention 
to this device and become experienced in its 
adjustment, and to value its utility. 


EXPERIMENT NO. 3. 


To show how a Crystal Detector 
operates. 
The apparatus required is :— 
l dry cell. 
Head-gear telephones, 160 ohms. 


Various crystals (suitably mounted). 
1 6-8 ohm resistance. 


The procedure is as follows :— 


Fig. 4. Illustrating the operation of a 


crystal detector. 


The dry cell should be joined to the 
resistance, but final connection should not be 
made until it is intended to make the 
actual test. The crystal should be con- 
nected in series with the telephones, and 
both of these should be joined to the 
resistance, or across part of same as the 
case may be, as shown in Fig. 4. 

On connecting up the dry cell and 
listening carefully, a certain strength of 
click will be heard. The wire to the 
dry cell should be tapped on and off a 
few times to enable the experimenter to 
determine the strength of the clicks 
which he hears. The connections to the 
dry cell should now be reversed, and 
the difference in the strength of the 
clicks should be noted. Usually it will 
be found that, with most crystals, pro- 
viding a certain amount of care is taken 
to obtain a good adjustment between the 
fine wire making the contact with the 
specimen, that a considerable difference 


in the strength of clicks in the telephones results 
with the reversal of the battery, thus indicating 
that the crystal detector conducts the current 
very much more readily in one direction than 
the other. The particular direction in which the 
crystal conducts most readily should be 
noted. 


SUCCESSFUL IN THE TRANSATLANTIC 
TESTS. 


That much can be done to compensate for a poor | 
aerial is proved by the experience of Mr. Anthony 
Richardson, of 29, Josephine Avenue, Brixton 
Hill, S.W.2, who was successful in receiving U.S. 
stations in the Transatlantic Tests. Mr. Richardson, 
who appears in our illustration with his set, was 
restricted to a double inverted L type aerial with 
5 ft. spreaders slung between the walls of two 
houses, the amount of wire in the flat top part 
being only 25 ft. and the height 18 to 20 ft. The 
directional properties were not good, as the aerial 
pointed north-west with the free end S.E. The 
set consisted of two H.F. valves and detector. 
With only one H.F. valve signals were readable 
from 8 QT, 2 ZK and 1 CMK. 


Mr. Richardson with his three-valve rece ver 
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Forthcoming Events 


FRIDAY, MAY 4th. 

Leeds and District Amateur Wireless Society. 
Discussion: ‘“‘ Unorthodox Circuits for Short 
Wave Reception,” by Mr. J. Croysdale. 

Radio Society of Highgate. At 7.45 p.m. At 
the 1919 Club, South Grove. Lecture: Ele- 
mentary Theory, Part IV,” by Mr. H. Andrewes. 

The Fulham and Putney Radio Society. 
Lecture: Formation of Wireless Waves.” By 
W. B. Gardnier. 


MONDAY, MAY 7th. 

Ipswich and District Wireless Society. At 
8 p.m. At 55, Fonnereau Road. Lecture by 
Mr. H. G. Garrett. 

North London Wireless Association. In the 
Physics Theatre, Northern Polytechnic In- 
stitute. Lecture: Experiences in Radio 
Reception, by Mr. A. G. Hill. 

Ashton-under-Lyne and District Radio Society. 


Lecture: Electricity, Past and Future, as 
Applied to Wireless,” by Mr. A. C. Stephens, 
A. M. I. E. E. 


TUESDAY, MAY 8th. 

Plymouth Wireless and Scientific Society. 
At 7.30 p.m. At Plymouth Chambers, Old 
Town Street. Buzzer Practice. At 8 p.m. Con- 
struction of Society’s Three-Valve Set and 
Demonstration. 
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THURSDAY, MAY 10th. 

Hackney and District Radio Society. Lecture: 
Electrical Currents Minute and Large,” by 
Mr. L. L. Robinson, M. Inst. C. E., M.LE.E., 
M. I. Mech. E., Hackney Borough Electrical En- 
gineer. Chair to be taken by the Mayor of 
Hacknev. Visitors welcome. 

Stoke-on-Trent Wireless and Experimental 
Society. At 7.30 p.m. Discussion on Reaction: 
Its Use and Abuse,” opened by Messrs. F. T. 
Jones and F. J. Goodson, B.Sc. 


The Magnetic Drum Relay 


With reference to the abstract of the lecture 
before the Institution of Electrical Engineers 
given in April 28th issue of this journal, we are 
asked by Dr. McLachlan to state that as the result 
of further experimental work the following modifica- 
tions should be made :—Fig. 8, page 107, instead 
of 300 volts, 200 volts will give satistactory resulte. 
Fig. 10 page 108, instead of 90 mA, 40 mA will 
give a working pull of 20 lbs. Dr. McLachlan 
has now a recorder with a larger shoe than that 
fitted to the instrument exhibited at the Institution 
of Electrical Engineers, which will record up to 
speeds of 150 words per minute, using a current of 
only 25 microamperes on double current working, 
and 50 microamperes on single current working. 
This is 1/400th part of the current used by other 
types of recording apparatus. 


The Radio 80818 of Great Britain. 


The Fifty-fourth General Meeting of the Radio Society of Great Britain, held 
at the Institution of Electrical Engineers on Wednesday, 28th February, 1923. 


Opening the meeting, the Chairman, Mr. F. 
Hope-Jones, said :— 

The Society offered a prize for the best Super- 
regenerative Circuit, which should be made by 
members of the Society, and submitted for testing 
and examination. The number of responses was 
small. The prizes were valuable, so that it has been 
a little of a disappointment, I think, to the Com- 
mittee, that there has been this poor response as 
regards numbers. They are especially sorry 
because the funds from which the prizes are drawn 
is one which was subscribed by two companies, 
and by The Wireless World and Radio Review, our 
official organ. Mr. Burnham subscribed £10, Mr. 
McMichael £5, and the Wireless World and Radio 
Review £10, so that the funds of the Society itself 
were not drawn upon. We ought later, I think, 
to thank the gentlemen representing those firms, 
and The Wireless World and Radio Review, for 
their generosity in this matter; but the first 
thing is to hear the prize winners describe their 
apparatus, and if possible, show it to us working 
here. lt does not matter which we take first, so 
I will ask Mr. Mair to give his description, and then 
ask Mr. Cowper to follow. 

(For descriptions of these sets see pp. 111-115 of 
April 28th, issue, and a report of the discussion 
will appear in our next issue). 

At the conclusion of the discussion the Chairman 
said :— 

I feel sure you would not wish to close this 
meeting without expressing thanks to those enter- 


prising and generous gentlemen who have provided 
the prizes, and incidentally a most excellent even- 
ing’s entertainment to ourselves. I refer, of course, 
to Mr. Burnham, Mr. McMichael, and our excellent 
organ the Wireless World and Radio Review and 
its editor, Mr. Pocock. This proposal was made 
as long as five or six months ago, but we have 
had plenty to talk about since, and have been 
waiting for a fitting opportunity. It is all part of 
the policy of the Radio Society of Great Britain 
to encourage invention and exploration in every 
branch of radio science. It is in conformity with 
this policy that we are to give annually a medal— 
the Radio Society’s Medal—which I think will in 
time become one of the best known and honoured 
prizes in the world of radio science. 


The President, in proposing a vote of thanks 
to the judges in the competition, said :— 

I wish in the name of the Society to thank the 
judges for the labour they undertook and for the 
excellent judicial manner in which they have 
executed their very difficult task. I am glad that 
Mr. Child described the manner in which the 
entries were judged. Everyone will feel that 
they could not improve upon that process. 


It was then announced that Members and 
Associate Members up for ballot had been duly 
elected and 13 Radio Societies admitted to aftiliation. 


(For list see pp. 27, of April 7th issue. ) 
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Notes 


Sheffield’s Broadcasting Difficulties. 

Captain Eckersley, Chief Engineer of the British 
Broadcasting Company, recently paid a visit to 
the Sheffield and District Wireless Society, when 
he spoke on the problems of broadcasting. While 
in the district, Captain Eckersley made a point of 
listening in to the various broadcasting stations, 
so as to see for himself what grounds there were 
for complaints of difficult reception. It is reported 
that in the near future, arrangements may be 
made to relay the London broadcasting from a 
transmitting station in Sheffield. 


The Wireless Club, Ltd. 

Suitable premises are in course of being acquired 
by the above newly-formed organisation, for the 
purpose of providing a centre for all wireless 
students, particularly amateurs. The temporary 
offices of the Club are at 56, Long Lane (near 
Aldersgate Street station), London, E.C.1, lent 
by Mr. S. C. Samuel, who was an operator during 
the war. Other directors are Mr. L. A. Gordon, 
B.Sc., M.C., and Mr. Wm. Glass, A. M. I. Auto. E., 
A. M. I. Aero. E., and Mr. James Cawson and Miss 
Euphemia Smith. The Secretary is Mr. J. H. 
Worrall, A. C. I. S. 


Wireless Communication between France and 
Algeria. 

A wireless service between France and Algeria 
is shortly to come into operation. Transmissions 
will be made from the station at La Doua, Lyons, 
the times each day being 8.30 to 9.30 a.m. and 
l to 2 p.m. 


An Error. : 

We very much regret a mistake which crept 
into our issue of April 21st. Figure 11 on page 84 
illustrates the Chloride Electrical Storage Company’s 
Standard AYG 1 High Tension Accumulator. The 
illustration should therefore have been acknow- 


ledged to this Company. 


Which Station was it ? 

While listening in for American stations on the 
morning of March 25th, Mr. R. W. Galpin (5 NF), 
of the Bank House, Herne Bay, picked up a station 
transmitting telephony on about 380 metres from 
0340 to 0355. Speech came through clearly, but 
seemed to be absolute nonsense, a reference to the 
whiskers of some old gentleman being followed by 
a discourse on walking-sticks. Once the trans- 
mitter asked if he was modulating too strongly. 
The transmission concluded with a selection of 
classical music played by what seemed to be a 
very fine orchestra. Mr. Galpin would be pleased 
to hear from any reader who was listening-in at 
the time. 


An Error. 

In the diagram appearing on page 112 of our 
issue of April 28th, a condenser is shown bridging 
a choke coil and telephones. The value of this 
condenser should be 0.005 mfds. and not 0.0005 
mfds., as marked. The correct value is of im- 
portance in obtaining good results from the outfit 
described by Mr. Cowper. 


A Valuable Wireless Map. 


A useful aid to the listener-in is Philip’s Wireless 


Map of Great Britain, just published. All classes 


of transmitting stations are marked, and distinctive 
marks differentiate between Broadcasting, Com- 
mercial, Aviation and Experimental transmitters. 
A complete index to Amateur and Experimental 
stations appears on the map and diagrams with 
compass bearings show the direction of important 
overseas stations in relation to different portions of 
the map. An inset map of London and district 
is included. The map is obtainable at three 
prices (according to mounting) viz., 2s. 6d., 5s. 6d., 
and 7s. 6d. net. It is produced by Messrs. George 
Philip & Son, Ltd., 32, Fleet Street, London, E.C.4, 
and is compiled from information supplied by the 
Wireless Press, Ltd. 


Who is 5 HL? 

Many amateurs in the London area are reporting 
strong reception, on about 400 metres, from a 
station using the above call sign. In view of the 
widespread reception of this station, it would be 
interesting to know its location.. 


Lord Curzon Broadcasts. 


Photo, British Illustrations. 


Lord Curzon, the Foreign Secretary, broad- 
casting a speech on April 23rd, from his house 
in Carlton House Terrace, on behalf of the Queen 
Victoria Jubilee Institute for Nurses. 


Amateur Reception in Italy. 

Signor Giulio Salom, an Italian amateur in 
Venice, states that he has heard excellent music 
and speech from 2LO and 5 WA with a loud 
speaker. His set comprised a detector and two 
L.F. valves. Our correspondent also reports 
that these stations have been picked up by another 
Italian amateur, Signor Eugenio Gnesutta, of 
Milan, using a single valve home-built regenerative 
set. 
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Broadcasting in Norway and Sweden. 

Scandinavia is being confronted with broad- 
casting problems similar to those which are 
occupying the authorities in this country. 
In Norway a certain section of the Public is in 
favour of a State monopoly, but no definite steps 
have been taken. In Sweden a_ broadcasting 
company has been licensed by the Post Office, and 
the regulations are very similar to those obtaining 
in Great Britain. 

For Trade Readers. 

Readers who are solely identified with the 
wireless trade should not miss seeing The Wireless 
and Allied Trades’ Review (published weekly, 
Wireless Press, Ltd., 17s. 6d. yearly or 9s. half- 
yearly). It includes in its news and comments 
a valuable summary of current topics and events; 
its leading trade articles treat helpfully in regard 
to matters likely to be informative and useful to the 
retailer; and its current wireless apparatus pages 
record the latest and best that manufacturers 
can offer. There are general items of trade interest 
in a couple of pages entitled Around the Trade,” 
whilst the most up-to-date patent records and 
commercial news concludes each number. 

No retailer, or in fact wireless trader generally, 
who wishes to be informed as to the progressive 
conduct of the trade should miss the W. A. T. R.“ 
It is edited with the aid of some two decades of 
successful experience in trade journalism, allied 
with the unfailing ability of putting wireless trade 
interests and news forward advantageously. 
Teutonic Courage ? 

Undismayed, apparently, by the broadcasting 
im passe in Great Britain, Germany has formed 
a broadcasting company on the same lines as the 
B.B.C., according to information we have received 
from a Berlin correspondent. The principal radio 
firms have joined the company, the name of which 
is Rundfunk G. m. b. H. 

A Radio Club” has been formed in Berlin, 
and it is hoped that amateur broadcasting will 
be permitted in the near future. 

The Paris Fair. 

The 15th National Sample Fair is being held in 

Paris from May loth to 25th inclusive, and a 
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large section is being specially devoted to wireless 
apparatus. All information will be gladly 
furnished to possible English visitors by the French 
Commercial Office, 153, Queen Victoria Street, 
London, E.C.4. 

Perplexing Signals. 

BBBDD FwwTT obWVH ALaNH C,ddVV— 
What does this mean? What is the Lindenburg 
code ? How does the Eiffel Tower send out weather 
reports ? How does one translate these code 
messages into everyday language? When and 
how are meteorological reports sent out ? 

A complete explanation and a detailed tabular 
list of every meteorological transmission, with the 
necessary translation of the code, is contained in 
the Meteorological Section of the Year-Book of 
Wireless Telegraphy and Telephony, 1923 edition, 
in addition to which, detailed information on Time 
Signals and various special message services 
are to be found in the section. 


London’s ‘‘ All-Star °’ Wireless Concert. 

Yet another possibility in wireless broadcasting 
was successfully exploited on April 26th, the day 
of the Royal Wedding, when 2 LO broadcast an 
‘all-star’? programme specially arranged by 
Messrs. Harrods, Ltd. Unique facilities for listening 
in were provided at Messrs. Harrods, and over 
4,000 people were there enabled to enjoy the concert. 
In the Georgian Restaurant alone, in which were 
installed ten loud speakers, over 2,000 guests 
assembled. Three loud speakers were also placed 
in the Lecture Hall and two in the Music Salons. 
No hitch whatever occurred during the concert, 
which was received with remarkable clarity, but 
disappointment was general at the announcement 
that Mr. George Robey and Mr. Billie Merson, 
both on the programme, had been forbidden by 
their Agencies to take part. In the course of a 
few well-chosen words delivered from 2 LO, Sir 
Woodman Burbidge, Bart., Chairman of the 
firm, spoke on the wonderful possibilities of the 
new science. 

The receiving arrangements at Messrs. Harrods 
were carried out by Mr. T. M. Rogers, Chief of the 
Electrical Department, and Mr. C. J. Close, Manager 
of the Wireless Section. 


BROADCASTING. 


GREAT BRITAIN. 

Regular evening programmes, details of which 
appear in the daily Press, are now conducted from 
the following stations of the British Broadcasting 


Company :— 
London 2 LO 369 metres. 
Birmingham 51T 420 8 
Manchester 2 ZY 385 x 
Newcastle 5NO 400 5 
Cardiff 5 WA 353 a 
Glasgow 5 SC 115 i 
FRANCE. 
Eiffel Tower. 2,600 metres. 12.15 a.m. weather 


reports (duration 10 mins.) 7.20 p.m., weather 
reports and concert (duration about 30 mins.) 
11.10 p.m., weather reports (duration 10 mins. ). 

Radiola Concerts. 1,780 metres, 6.5 p.m. news ; 
6.15 p.m. concert till 7 p.m. ; 9.45 p.m. news; 
10 p.m., concert till 11 p.m. 


L’Ecole Supérieure des Postes, Télégraphes 
et Téléphones de Paris. 450 metres. Tuesdays 
and Thursdays, 8.45 p.m. to 11 p.m. Saturdays, 
5.30 p.m. to 8.30 p.m. 

Lyons (YN). 3,100 metres, 1-5 kW. 11.45 a.m. 
to 12.15 p.m. daily (Sundays excepted). Gramo- 
phone records. 


BELGIUM. 


Brussels (BAV). 1,300 metres, 1 kW. Sunday. 
Tuesday and Thursday, 6 p.m. 


HOLLAND. 


PCGG. The Hague, 1,050 metres, Sunday : 
4 to 6.40 p.m., Concert. Monday and Thurs- 
day: 9.40 to 10.40 p.m., Concert. (Monday 
concerts are sometimes given on 1,300 metres, 
notice of this being given on the previous 
Sunday. ) 
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ALTERATIONS AND ADDITIONS. 


(Continued from page 116, April 28th issue.) 
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The particulars given below include amendments and additions to the list 


of Experimental Transmitting Stations given in 


„The Year-Book of Wireless 


Telegraphy and Telephony, 1923,’’ published by THE WIRELESS PRESS, LTD., 
which comprises 470 stations. 


2NV 10 watts, C.W., H. .Littley, Lodge Road, 
T. & T.T. 
2 NW 10 watts, C.W. H. Littley, Lodge Road, 


201 
20L 


& T. Portable 
Artificial Aerial, Colin Bain, 


West Bromwich. 


West Bromwich. 


51. Grainger 


C. W., T X T. T. St., Newcastle-on-Tyne. 


H. D. Butler, 


‘** Trebar- 
with,“ South Nutfield, 


Surrey. 


20M 50 watte, C.W. H. S. Walker, Park Lodge, 
& T 


20T 


20U 


2PC 


2PT 
2PV 


2Px 
20A 


2 QI 
2 QL 


2 QU 
2 QV 


2RD 
2RR 


10 watts, Sp., 
C.W. & T. 

10 watts, Sp., 
CW. & T. 
Portable. 

20X C.W. & T. 

10 watts, C.W. 
& T. 

10 watts, C.W. 
& T. 

10 watts, C. W. 
& T. 

10 watts, C. W. 
& T. 

10 watts, C. W. 
& T. 

C. W. & T. 

10 watts, C. W. 
& T. 


2 RT 


Dr. 


Brentford, Middlesex. 

Ilford & Distriet Radio 
Society, Sec., L. Vizard, 
12, Seymour Gardens, 
The Drive, Ilford. 

Ilford & District Radio 
Society, Sec., L. Vizard, 
12, Seymour Gardens, 
The Drive, Ilford. 

Rateliffe, 22, Wake 
Green Road, Moseley, 
Birmingham. 

A. G. Davies, Redcot,“ 
Park Road, Timperley, 
Cheshire 


J. Jardine, Hall Road West, 
Blundellsands, Liverpool. 

G. Smith Clarke, “ Glen- 
roy, Waverley Road, 
Kenilworth. 

H. H. Lassman, 429, Bark - 
ing Road, E. Ham, E. 6. 

Dr. H. W. Estgarth-Taylor, 
320, Humberstone Road, 
Leicester. 

Hurst & Lucas, 3, Mayford 
Road, Balham, S. W. 12. 


. R.. J. Hibberd, Grayswood 


Mount, 
rey. 
Lucas & Hurst, 19b, Lans- 
down Road, Blackheath, 

S. E. 13. 

Altrincham W'less Society, 
Breeze Crest, Plane 
Tree Rd., Hale, Cheshire. 

H. W. Fairall, 27, New- 
bridge St., W’hampton. 

W. V. Waddoup, 56, Wel- 
lington Rd., Handsworth 
Wood, Birmingham. 

North Eastern Instrument 
Co., Durham Rd., Low 
Fell, Gateshead. 


Haslemere, Sur- 


T., C.W., & Sp. K. Graham Styles, 43, New 
Oxford St. (2nd floor), 
W.C.1. 

T., C.W. & Sp. K. Graham Styles, “ Kits- 
cot, 52, Bower Mount 
Road, Maidstone. 


2 SK 


2 SL 


2 SQ C.W. & T. . A. J. Spears, 25, Rawlings 
Road, Bearwood, Smeth- 
wick, Birmingham. 

2 SZ 10 watts, Sp., The Wireless Society, Mill 

C.W. & T. Hill School, N.W.7. 
2 TA 10 watts, C.W., H. Andrews, 8, North 
T.T. & Phone. Grove, Highgate, N.6. 

2 TB 10 watts, C.W. H. W. Sellers, Edgerton 
& T. Grove Road, Huddersf’d. 

2 TC 10 watts, C.W. H. W. Sellers, Edgerton 
& T. Portable Grove Road, Huddersf'd. 

2 TF C. W. & T. Edinburgh & District Radio 
Society, 9, Ettrick Road, 

i Edinburgh. 

2 TY 10 watts, Sp., S. Scott, Field Villa, Norton, 
C.W. & T. Malton. 

2 TZ C.W. & T. Re- Ernest Jones, “ New- 
ceiving and holme,” Hempshaw Lane, 
Transmitting. Offerton, Stockport. 

2 VS — W. K. Hill, 79, Beulah Hill, 

S.E.19. 

2 WJ C.W. & T. . R. L. Royle, “ Southwold,” 
Alderman’s Hill, Palmers 
Green, N.13. 

2 WM 10 watts, C.W. Jos. W. Pallett, 24, Glen- 

& T. field Road, Leicester. 


2 WN 10 watts, C.W., A. H. Wilson, 67, Broad St., 
T., Sp. & T. T. Hanley, Stoke- on-Trent. 
2 WQ 10 ce C.W., Colin H. Gardner, Amble- 


T. & T.T. cote House, Brierly Hill, 
Staffs. 
2WZ C.W. & T. Captain S. A. Wood, 32, 
Portable. Wilbury Road, Hove, 
Sussex. 
2 XF 10 watts, Sp., E. T. Chapman, Hill- 
C. W. & T. morton,” Ringwood Rd., 
Newtown, Dorset. 
2YX 20 watts, C.W. F. E. B. Jones, “ Hill 


& T. Crest,” Jockey Hill, Bir- 
mingham Road, Wylde 
Green, Birmingham. 

Sp., C. R. Small, Broadhurst,” 
Morse Skelmersdale Road, 
& T. Clacton-on-Sea 
2ZC C. W., I. C. W., & General Radio Co. (Trans- 
T. mitting Station), Twy- 

ford Abbey Works, Acton 
Lane, Harlesden, N .W.10 


2 ZB 10 watts, 
C.W., 
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2.20 
2ZS 


2 ZT 
2ZU 
2 ZZ 


2 ZY 


5 AN 
5 AQ 
5 AU 


5 BA 
5 BB 


5 BW 
5 CD 


5 CK 


5 DG 
5 DP 


5 FS 


5 GJ 


GQ 


10 watts 


20 watts 


C. W. 
C. W. & T. 


10 watts, C. W. C. H. Stephenson, 
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10 watts, C. W. H. W. Nunn, 49, Leigh Rd., 


& T. Highbury Park, N. 5. 
C. W. & I. C. W. F. J. Dinsdale, 14, High- 
field View, Stonyeroft, 
Liverpool. ; 


10 watts, C.W. —Benham, Woodbury Rd., 
& T 


New Malden, Surrey. 


Sp., C. W., T. T. T. Eccles, 30, Thackeray 
& T 
C. W. & T: 


Street, Liverpool. 
Fellows, Ltd., Cumberland 
Avenue, Park Royal, 
N.W.10. 
— Metropolitan-Vickers Co., 
Ltd., Trafford Park, Man- 
chester. 


C.W., T.T., T. W. J. Joughin, 158, Sumner 


Road, Peckham, S.E.15. 
.. D. Douet, 10, Ruvigny 
Gardens, Putney, S.W.15. 


Artificial Aerial W. H. Goodman, 94, Addi- 


son Road, Holland Park, 
W.14. 
— Captain Stevens, Chase 
Motors, Ltd., Newcastle. 
. Metropolitan Vickers, Ltd., 
Vickers House, 4, Central 
Buildings, S. W. I. 
. A. de Villiers, 161, West- 
minster Bdge Rd., S. E. I. 
. G. Ward Booth, East- 
lands, Queen's Road, 
Wisbech 


& T. 


10 watts, C. W. L. H. Pearson, c/o Pearson 
T. 


Bros., 54-56, Long Row, 
Nottingham. 

Penn 
& T. Manor, Wolverhampton. 


10 watts, Sp., Sea Scouts’ Headquarters, 


C. W. & T. 
Portable 


Clacton Troop, Clacton- 
on-Sea. 


T., C. W. & T.T. W. A. Andrews, I, Balmoral 


Mansions, St. Andrews 
Park, Bristol. 
— James Bevis, 4, Somerset 
Road, Linford Estate, 
Mucking Ford, nr. Stan- 
ford - le-Hope, Essex. 
— F. W. Nightingale, Pikford 
Schools, Northampton. 


5 HC C. W. & T., Arti- J. A. Beveridge, Dunelm,” 


5 HD 


ficial aerial 8, Cluny Drive, Edin- 
N burgh. 
10 watts . N. St. John Ward, N.E. 


Coast W. Co., Ltd., Blen- 
heim Chamber, 1, Crow- 
tree Road, Sunderland. 


SHI C. W., T. T., T. & L. W. Birch, 30, Limesford 


Duplex C. W. Road, Waverley Park, 
S.E.15. 


(A pons list will appear in our next issue.) 
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F_ Holders of transmitting licences are requested 
to keep this Journal advised as to particulars of 
their stations, while experimenters hearing calls 
not to be found in the Wireless World Liste, 


should write to the Editor, giving details of the 


transmissions intercepted, in hope that some in- 
formation concerning the transmitter may be 
available. 


The card index system is recommended for the 
purpose of forming a ready reference, whilst cards 
of new calls can be dropped in pending the publica- 
tions of details of ownership and location. A 
specimen of such a record card was published on 
page 117 of our previous issue. 


Reports of reception are usually welcomed by 
operators of experimental stations and listeners-in 
might do good service by passing reports of recep- 
tion to the transmitters concerned, pending the 
organisation of range teats by the British Wireless 
Relay League. 


RADIO 8ML—Cleveland, Ohio 
GRAND DIVISION & WARNER ROAD 
F. M. J. Murphy, Operator 
Radio 
Tour. 
NAA time. 
QRM 


sigs heard here 
8B. 


Transmitter 
less Transf se 
sheet in oil ser; 
former. Amrad lk Quenched Gap. 
1- Ppa Hy Riz ad Syne hronous Ga ve 
BAT na 


resonated with trans- 
3600rpm 
tadiation 
OO. m. 
on Voice. + 
1 Aft 
Cage, 10 feet 
Counterpoise, 
„ of cir- 


CV Transmitter—,; 
50-watt ti =; Ailrer 


Radiating Sygtem—., 
in diamete 
27 90-foot g 
cle, and 15 feet from ground. ound's round 
ground, 8 sheets of 3x8 foot galvanized iron 
plates, burjed 6 feet deep in circle aoe dia- 


meter of 1% Aur 
A. — m- 


Receiver—G 
plifier. Ben's Reed Telephon“. 
Range—Spa neouver, Wash., San Francisco, 
Guatemala. oice, Grand Rapids, Mich. C-W 
(10 watts), GALP, Long Beach, California. 


See June, 1921, QST, and Radio Topics for photo. 
QRK sML? 8L. QRK England. Frande 
Hawaii, South Pacifia. ... 


tm, 


5 Operating e 
ARRI. Sey, Cleveland, Radio Assn. 
raff 10 Manager 


Specially printed. postcards are circulated in America by members of the Radio Relay 


League for reporting the reception of experimental transmissions. 


Such reports are very 


valuable to the transmitters concerned. Transmitting Licence holders, by keeping this 
Journal, which Is now the official organ of the British Wireless Relay League, advised as to 
the location of their stations, may receive advice from the innumerable listeners- in as to the 


ranges achieved and other details relating to the transmissions. 


Owners of receiving stations 


can, on the other hand, greatly help the transmitting experimenters by passing reports by 


postcard. 


In so doing they would induce new transmitting licence holders to promptly come 


forward with details of their stations for inclusion in The Wireless World '' lists. 


ee — 
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Questions and Answers 


‘* G.J.” (South Shields) asks (1) Whether it is 
advisable to apply for an experimental licence before 
one commences to construct a wireless receiver. 
(2) What are the qualifications required to become a 
member of the Radio Society of Great Britain. 
(3) What ts the address of the Radio Society of Great 
Britain. 

(1) We certainly think it is advisable that you 
should apply for an experimenter's licence before 
you commence to build a wireless receiver. 
(2) Anyone who is interested in wireless and has a 
reasonable amount of wireless knowledge is eligible 
for membership, and we suggest that you com- 
municate with the Secretary of the nearest Wireless 
Society which is affiliated to the Radio Society 
of Great Britain. (3) The address of the Secretary 
of the Radio Society of Great Britain is 32, Quex 
Road, West Hampstead, N. W. G. 


L. G. C.“ (Bucks) submits a diagram of his 
receiver and asks (1) What broadcast stations should 
he hear. (2) For a diagram of a receiver employing 
crystal detector and one valve note magnifier. 

(1) The diagram of connections submitted is 
correct, although we do not recommend coupling 
the tuned anode. coil with the aerial coil in the 
manner shown, especially when it is desired to 
receive the broadcast transmissions. (2) A suit- 
able diagram is given in Fig. I. It is better to 


mr 0.0 0 


„L. G. C. (Bucks). Loose coupled tuner 
with crystal detector and note magnifier. 


Fig. 1. 


connect a transformer to couple the crystal rectifier 
with the input circuit of the low frequency con- 
nected valve. We would also refer you to Fig. 3, 
page 783, March 10th issue of this journal. 


‘* SCOT °’ (Hunts) asks (1) What is the mini- 
mum height and length of an indoor aerial which 
would be suitable for use in connection with the 
reception of broadcast transmissions. (2) What is 
the smallest number of valves which would amplify 
the signals sufficiently to give a good volume of sound. 
_ (1) We suggest you use from 70’ to 80’ of 
insulated wire. The wire should be held a few 
feet away from the surrounding walls and ceilings. 
The height of the wire does not very greatly matter. 
(2) It would be n to use two high 

uency, one detector, and one low frequency 
connected valves. 


„R. T.“ (Norway) asks (1) For the dimensions 
of a tuner which, in conjunction with his tuning 
condensers, will enable him to tune from 300 to 1,100 
metres. (2) If a loading coil were connected in 
series with the aerial coil would it be necessary to 
change the reaction coil. (3) Is an anode potential 
of 50 volts suitable. (4) Which of two types of valves 
is best suited for service as a rectifier. 

(1) The aerial coil may be 4” in diameter and 
5” long, wound with No. 20 D.C.C.; 15 tappings 
should be taken. The closed circuit coil may be 
3” in diameter and 5” long, wound with No. 26 
D.C. C.; five tappings should be taken. The 
reaction coil may be 2” in diameter and 6” long, 
wound with No. 30 D.C.C.; six tappings should 
be taken. (2) The loading coil may be connected 
in the manner suggested in the sketch submitted, 
and, provided the reaction coil is made variable as 
suggested in (1) we do not think it will be necessary 
to connect additional loading coils in the reaction 
circuit. (3) Fifty volte anode potential is quite 
suitable. (4) We suggest the use of the Dutch 
type of valve as rectifier. 


C. E. C.“ (Leytonstone) asks (1) What wave- 
lengths would various basket coils tune to. (2) Is 
the diagram submitted correct. 

(1) The four basket coils connected in series 
and mounted side by side, with a small spacing 
washer separating the coils, will tune from 150 to 
2,000 metres. (2) The diagram submitted is 
correct, although it is very often better when 
receiving short wavelength signals, to connect the 
aerial tuning condenser in series with the aerial 
tuning inductance. We do not think the addition 
of variable grid leaks and condensers will be of 
great assistance, but we suggest the use of a poten- 
tiometer, connected as shown in a large number of 
diagrams in this section of the journal. 


‘t AERIAL ’’ (Newcastle) submits two sketches 
of two proposed aerials and asks which is considered 
the best. 


We suggest you use the aerial represented in 
your sketch B. 


C. F. G.“ (Leicester) asks (1) To what wave- 
length will a coil 41“ in diameter and 9” long, wound 
with No. 28 enamelled wire, tune. (2) To what size 
should basket coils be wound to give a range of wave- 
lengths from 180 to 4,000 metres. (3) Is there any 
simple formula for calculating the inductance of 
coils. (4) Is « possible to receive C.W. transmis- 
sions with a crystal receiver. 

(1) The coil will tune from 200 to 9,000 metres 
provided an 0-001 mfd. tuning condenser is used. 
(2) We suggest you use a former 1}” in diameter 
with 13 spokes, the spokes being 1“ thick. 
The coil should be wound with No. 26 D.C.C., 
with the following numbers of turns: 25, 40, 70, 
100, 120. Coils having 150 and 200 turns may be 
wound with No. 30 D.S.C. The coils should be 
connected in series and tappings taken from the 
connections. When mounting the coils they 
should be separated by about 3“, with spacing 
washers to prevent an increase in the sel{-eapecity 
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of the whole winding. (3) The formula for 
calculating the inductance of coils is. 
win2d*lk 

where 1 = 3.14; N = the number of turns of the 
winding per centimetre length; d = the diameter 
of the winding; ¿= the total length of the 
winding ; ; and k is a factor which depends upon 
the ratio of the length and the diameter of the 
winding, and is taken from tables. We would 
refer you to a book entitled The Calculation and 
Measurement of Inductance and Capacity,” by 
Nottage. (4) You cannot normally receive con- 
tinuous wave signals with a crystal receiver. 


‘t SCAMP ' (Finchley) asks (1) For a diagram 
showing how valves are connected by the resistance 
capacity method ; the reaction effects obtained through 
the use of a variable condenser. (2) What would be 
the suitable dimensions of a loose coupler to tune from 
200 to 3,500 metres. (3) and (4) Is it thought that 
the use of an aerial built upon the cage principle will 
result in greatly increased signal strength. 

(1) The diagram is given in Fig. 2. Three 
high frequency connected valves are used, and the 


Y 
h 


OS 


SRLS. 
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Fig. 2. SCAMP '' (Finchley). 


fourth valve is a detector valve. The resistance 
in the anode circuits should be of the order of 
70,000 ohms. The reaction condenser should have 
a value of 0:00005 mfds. (2) The primary of the 
loose coupler may be 4” in diameter and 7” long, 
wound full of No. 22 D.C.C.; 20 tappings should 
be taken. As the aerial tuning and condenser will 
be connected in series at times and at other times 
in parallel the tappings may be about equally spaced. 
The secondary winding may be 3” in diameter and 
7“ long, wound full of No. 28 D. C. C.; 10 tappings 
should be taken. (3) and (4) We suggest you use 
the aerial sketched in Fig. A submitted. We do 
not think any great gain will be obtained through 
the use of a cage type aerial when you only wish to 
conduct receiving experiments. 


„L. J. S.“ (Manchester) asks (1) What would 
be suitable dimensions for a frame aerial to be used 
in conjunction with a receiver for receiving Eiffel 
Tower signals. (2) What would be the suitable 
dimensions for a frame to be used in conjunction with 
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the frame mentioned in question (I) as a reaction coil. 
(3) Is there any book which deals fully with the design 
of frame aerials. (4) Are high frequency trans- 
formers wound to cover a definite wavelength when 
used in conjunction with a given transformer, or is it 
not necessary to use a transformer. 

(1) A suitable frame would be 4’ square. The 
winding may be ordinary electric lighting flex; 
16 turns should be wound, and each turn should 
be spaced $”. (2) The reaction coil, when used 
with the frame aerial, should be mounted so that 
its position relative to the frame may be varied. 
The reaction frame may be 4’ square, and should 
be wound with eight turns of electric lighting flex, 
the wires being spaced 1“ apart. Four tappings 
should be taken. (3) We do not know of any book 
which deals thoroughly with the design of frame 
aerials, but we would refer you to the article 
entitled “Frame Aerials in Radio Reception 
in the issue of Jan. 27th, page 255. (4) High 
frequency transformers should be wound for use 
with a definite capacity. It does not matter 
which portion of the receiver the high frequency 
transformer is connected to. There is always 


OA ATIO 


Method of joining up an amplifier on the resistance capacity principle. 


capacity present. The value of this capacity 
will vary very greatly with athe method of wiring 
the receiver. 


% R. W. S. (Ilford) asks (1) With reference to 
the wavelength formula, how is the formula applied 
when we have two condensers in series connected 
across the coil. (2) Using R type valves in a trane- 
mitter with 240 volts high tension D.C., what 
emission current would flow. Should ü be expected 
that the aerial current would be greater if proper 
transmitting valves were used. (3) Could a tuned 
circuit be calibrated with the atd of the harmonics 
of a large power transmitting station. 


(1) The formula wavelength \ = 1885 YO x L 


can be applied to any oscillatory circuit. L 
represents the inductance of the coil in micro- 
henries, and C is the resultant capacity of the cir- 
cuit. In the case mentioned in the query the 
condenser is in series with the capacity of the 
aerial. The resultant capacity of two condensers 


— $% 
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in series may be obtained from the following 
formula :— 


I 1l 1I 
CO Ge C 

Where C represents the resultant capacity and 
C, and C, the capacities of the condensers connected 
in series. The value of C is then put i. the wave- 
length formula and the wavelength calculated. 
Because the capacity of the aerial is distributed, 
and not lovated at one point, this formula is not 
strictly accurate, but nevertheless is sufficiently 
accurate for most purposes. You should find 
the series of articles entitled ‘‘ Wireless Theory for 
the Listener-in and Experimenter ’’ extremely useful. 
(2) The normal anode current will probably be 
of the order of 6 to 8 milliamperes. It should be 
expected that more power will be obtained in the 
aerial circuit when transmitting valves are used. 
(3) The circuit comprising a tuning condenser and 
coil may be calibrated from the harmonics of 
high power transmitiing stations. It is generally 
found the harmonics have odd numbers, i. e., the 
wavelength will be the fundamental one-third ; 
one-fifth, and so on. 


L. G. L.“ (Surrey) asks (1) For a diagram 
of a three-valve receiver with one high frequency, 
one detector, and one low frequency connected valves. 
It is preferred to use the tuned anode method of 
high frequency amplification. (2) What ts a suitable 
eize of a loose coupler to tune from 300/1,500 metres. 
(3) What is a heterodyne and how does it work. 

(1) A suitable diagram is given in Fig. 2, page 
782, March 10th issue. Suitable values are given 
in the diagram. (2) The primary of the loose 
coupler may be 4” in diameter and 5” long wound 
with No. 20 D.C.C. Fifteen tappings should be 
taken. The secondary coil of the loose coupler 
may be 3” in diameter and 3” long wound with 
No. 26 D.C.C. Ten tappings should be taken. 
(3) A heterodyne comprises the valve with suitable 
coils and condensers connected to anode and grid 
circuits so that it may be made to readily oscillate 
to any desired wavelength simply by altering 
the constance of the circuits. Heterodyne wave- 
meters have been fully described in past issues 
of this journal. 


S. R.“ (Perth) asks with reference to the valve 
and crystal receiver described in the March 3rd tssue 
of this journal. (1) What is the range of the receiver. 
(2) What kind of condensers are used. 

(1) With a receiver of this description, the broad- 
cast transmissions should be heard when a pair 
of sensitive head telephones are used over a radius 
of 50 to 60 miles. (2) The only condensers used 
in this receiver are fixed condensers, and they have 
the values given in Fig. 5 of the article. The 
fixed condenser in the aerial circuit has a capacity 
of 0-0002 mfds., and the condenger connected 
across the telephones 0-002 mfds. 


„C. V. G. H.“ (Norfolk). The grid to filament 
capacity of an R” type valve is of the order 
0000015 mfds.; that of a Mullard Ora 
type valve is approximately the same. As you 
probably know, the effect of the self capacity 
of a valve depends very largely upon the type 
of circuit with which it is used, and we have no 
accurate data concerning the capacity of these 
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valves when ey are not connected in a receiver. 
We think for practical purposes they may be 
taken as the same. 


‘* NOVICE ' (Birmingham).—We are afraid 
we do not know of a wireless receiver which, when 
installed within four or five miles of one broadcast 
station, will, when tuned, amplify the signals of 
another broadcast station so that the concerts 
of the distant broadcast station are properly 
received. We think you would find that, even 
with careful tuning, the transmissions of the 
Manchester station would be heard, even if you 
were tuned to the wavelength of the London 
station. If manufacturers state they are able 
to provide a set which will enable you to make 
very selective tuning, and so tune-in the particular 
broadcast station you wish, we suggest you ask 
for a demonstration. 


R. W. (Nottingham) asks (1) For a diagram 
of a three-valve receiver with one high frequency, 
one detector, and one low frequency valve, with a 
switch so that the high frequency transformer or a 
tuned anode coil may be used. (2) If the reaction 
coil is coupled with the high frequency anode winding, 
is it possible to cause interference. (3) If a basket 
coil type of reaction coil is coupled with the high 
frequency transformer, is this likely to cause inter- 
ference. (4) With a single valve receiver with the 
reaction cou coupled to the aerial coil, if the receiver 
were to generate oscillations in the aerial circuit, 
would the oscillations so generated interfere with the 


Fig. 3. 


„% R.W.” (Nottingham). 
interchanging transformer and tured anode by means 
of switches. 


Method of 


reception of broadcast transmissions, although the 
single valve receiver is tuned to a very different 
wavelength. 

(1) The diagram is given in Fig. 3. (2) and (3) 
When the reaction coil is coupled with the high 
frequency transformer for the tuned anode winding, 
oscillating energy is not generated in the aerial 
circuit, although, due to the coupling between the 
anode and grid condenser of the first valve, there 
may be a tendency for oscillating energy to be 
generated in the aerial circuit, and one should 
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therefore guard against this by using a potentio- 
meter. (4) An oscillating receiver with a wave- 
length of, say, 1,000 metres, will not cause inter- 
ference with the broadcast wavelength. At the 
same time, if other experimenters are receiving 
1,000 metre signals, the oscillations produced by 
your receiver will seriously interfere with them 
and hinder their work. It is very bad practice 
to use a receiver with the reaction coil coupled to 
the aerial coil when it is desired to receive con- 
tinuous wave signals. It is much better to use a 
separate oscillator, the oscillator being coupled 
with the high frequency transformer. 


A. H.“ (Bolton) asks (1) For a diagram of a 
three-valve receiver using one detector, and two 
L.F. valves, the tuner to provide for selective tuning. 
(2) Why ts it that with only the reaction coil con- 
nected faint signals are heard. 

(1) A suitable diagram was given in Fig. 1, 
page 676 of Feb. 17th issue. A three-coil 
tuner was used, and this should provide you 
with the means for selective tuning. (2) The 
reason why faint signals are received when the 
reaction coil only is in circuit is because the reaction 
coil is acting as a small frame aerial, and is picking 
up a small amount of energy which is being passed 
on through the transformer to the low frequency 
connected valves. 


‘*TREBLA ” (E.18) asks (1) For criticism 
of his receiver, diagram of which is submitted. (2) 
Should the receiver operate a loud speaker satis- 
factorily. (3) Should it be expected that an improve- 
ment would be made if smaller tuning cotls were 
used. (4) Should it be expected that there is a large 
loss in signal strength through the aerial and earth 
wires running close together. 

(1) The diagram of connections submitted is 
correct. The anode tuning condenser which is 
marked as 0-0005 mfds. is far too large. We suggest 
you use a 0:0002 mfd. condenser. A 0-001 mfd. 
fixed condenser should be connected across the 
primary of the transformer in the second valve 
circuit. (2) With a receiver of this description 
we think you should satisfactorily operate a small 
loud speaker. (3) The coils are rather large, and 
for short wavelength work we suggest you use 
a set of smaller coils. The aerial coil should be 
4” in diameter and 4” long, of No. 20 D.C.C. wire, 
with 12 tappings. The anode coil could be 3” 
in diameter and 4” long, of No. 28 D.S.C. wire, 
with 8 tappings. (4) No doubt there is a reduction 
in signal strength, due to the closeness of the 
aerial and earth wires, and we suggest you separate 
them as widely as possible. 


A. H. O.“ (Harrow) refers to the receiver 
described on page 685, February 24th issue of this 
journal, and asks (1) Why, when one inductance 
coil lies directly over the second, the slightest movement 
of the moving coil tunes out the broadcast station 
transmissions. (2) Should he try another size 
of fixed condenser in his aerial circuit. 

(1) and (2) We suggest you try reversing the 
connections of one of the tuning coils, and if the 
adjustment is still very critical, connect a larger 
condenser in the aerial circuit. One having a 
maximum value of 0-0005 mfds. will be suitable. 
Alternatively, you could rewind one of the induc- 
tances, using another ten turns of wire. 
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‘* NEW READER ”’ (Bearwood) asks (1) Fora 
diagram of a receiver comprising one high frequency 
connected valve, crystal detector, and one note magnifier 
with a potentiometer connected in the grid circuit 
and another connected in the anode circuit. A 


variometer has to be used for tuning. 
The diagram is given in Fig. 4. 


Fig. 4. NEW READER "’ (Bearwood). H.F. 

amplifier, with crystal detector and note magnifier. 

The value of the H.T. is continuously variable. 

Care must be taken to break the battery circuit when 
not in use. 


NOTE —T hia section of the magazine is placed 
———— at the disposal of all readers who wish 
to receive udvice and information on matters pertain- 
ing to both the technical and non-technical sides of 
wireless work. Readers should comply with the 
following rules :— (1) Each question should be num- 
bered and written on a separate sheet on one side of 
the paper, and addressed Questions and Answers, 
Editor, The Wireless World and Radio Review, 
12/13, Henrietta Street, London, W.C.2. Queries 
should be clear and concise. (2) Before sending in 
their questions readers are advised to search recent num- 
bers to see whether the same queries have not been dealt 
(3) Each communication sent in to be 
accompanied by the Questions and Answers” 
coupon to be found in the advertisement columns of 
the tssue current at the time of forwarding the questions. 
(4) The name and address of the querist, which ts for 
reference and not for publication, to appear at the top 
of every sheet or sheets, und unless typewritten, thie 
should be tn block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of is., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the mazi- 
mum which may be sent in at one time. 
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Under 


„Blind Spots and Fading.“ 


Probably no one who has interested himself, 


even to a slight extent, in wireless telegraphy 
and telephony, has failed to appreciate the 
interesting yet extremely troublesome problem 
of the fading and weakness of signals in certain 
localities. Elsewhere in this issue we are 
authorised by the Radio Society of Great 
Britain, and the Radio Research Board, to 
publish details of the organisation recently 
started by the Radio Research Board to collect 
data and information on this subject with a 
view to elucidating some of the causes. 

The Radio Research Board has realised the 
possibilities of valuable assistance in this 
direction through the organisation of the 


(2th, 


1923. WEEKLY 


Radio Society of Great Britain and affiliated 
societies, and has therefore approached the 
Society with a view to obtaining the co-opera- 
tion of all those members and experimenters 
in the country who are in a position to assist 
in this important work. 

A good number of independent efforts have 
been made to collect data on this phenomenon, 
and it is gratifying to see that the Radio 
Research Board is now taking up the question, 
so that all reports can be concentrated through 
an organisation which, more than any other, is 
in a position to make full use of the informa- 
tion obtained. 

It is hoped that all those who are in a 
position to do so will make every effort to 
assist in supplying useful data. 


Wireless as an Aid to the Observation 
of Earthquakes. 

Those who listen-in to the broadcast trans- 
missions from Birmingham (5 IT) will have 
had their interest aroused in the subject of 
the recording of earthquakes, as a result of 
lectures delivered from that station by Mr. J. J. 
Shaw, who is so well known an authority on 
this subject, and director of the West Bromwich 
Seismological Station. Mr. Shaw is again 
talking on this topic from the Birmingham 
Broadcasting Station on May 11th, and it is 
therefore opportune that in the present issue 
we publish an article dealing in some detail 
with this subject, by our well-known contributor 


on meteorological and Kindred subjects, 
Mr. W. G. W. Mitchell, B.Sc., F. R. A. S., 
F.R.Met.S. 


Through the kind co-operation of Mr. Shaw, 
we are also able to publish with this article 
illustrations of his apparatus and interesting 
details regarding its operation. 

Here we see wireless applied to facilitate 
research in yet another branch of science. 
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AN ARTICLE OF SPECIAL INTEREST TO THE EXPERIMENTER. 


DOUBLE MAGNIFICATION CIRCUITS 


The authcr discusses amplification, early metheds cf securing double magnification, and brings new 
circuits to the attention cf the experimenter which have Leen tried out. 


By W. JAMES. 


- I.— GENERAL. . 
T is perfectly evident that ordinary 
| nettoas of amplification are very wasteful 
in two ways—excessive battery power is 
used, and more valves than are necessary 
are employed for a given result. Thus, if 
one examines an ordinary receiver with, say, 
two stages of high frequency amplification, 
a rectifier and two note magnifiers, it will be 
noticed that in all probability the same type 
of valve is used throughout. The point to be 
emphasised is that the second valve is dealing 
with much more energy than the first, and so 
on right through the amplifier to the last 
note magnifier, which is dealing with hundreds 
of thousands times the signal energy which 
is applied to the input circuit of the first 

radio frequency valve. 


Now the first valve is probably taking nearly 


the seme battery power as the last; therefore 
if the last valve is working at its full capacity, 


2.—EARLY INVESTIGATIONS. 

It is not surprising that early workers 
attempted to prevent waste, and early in 1915 
we find valves were used for both radio and 
audio frequency amplification at the same time. 
In Fig. 2 we have H. J. Round’s circuit, 
together with its schematic diagram. The 
arrangement is really a tuned anode circuit, 
part of the anode coil being coupled with the 
aerial coil. In some arrangements, part of 
the aerial coil is coupled with the anode coil, 
but the effect is the same. The aerial circuit 
consists of the tuned circuit LC, which is 


connected with the grid and filament of the 


valve V. In the anode circuit we have a 
coil L,, tuned with the condenser Across 
the tuned circuit is the crystal rectifier R and 
transformer Tr, which is shunted with con- 
denser C,. A potentiometer P is connected, 


to provide an adjustment to secure stability 


consistent with the highest amplification. 


RECTIF ICON 8 2 
a 


{ 


Fig. I. Schematic Layout of Receiver. 


The receiver is shown schematically. The radio-friquency energy which is collected by the aerial circuit 
is applied to the input circuit (grid-filament) of the first valve, the oulput from the first valve is passed 
on to the wnprt cf the second, «rd so on to the rectifier, uhere the energy is rectified either by valve or crystal. 
Tie audio-frequency energy is then dealt with by each stuge of magnification, and finally operates the receiver. 


the remainder, while amplifying the signal 
as we desire, are at the same time taking an 
unjust share of battery power and are thus 
wasteful. Reference should be made to Fig. 1, 
which shows schematically a valve amplifier, 
the input side of the first valve being joined 
with the tuner, while the output side of the 
last is connected with the sound producing 
cevice. It will te noticed a crystal rectifier 
m.ay be used in place of the valve rectifier 
at will. 


This circuit is commonly used at the present 
time, and it is interesting to note with whom 
the tuned anode method of amplification is 
associated, and that its merits were so well 
realised by those who were the first to employ 
valves as amplifiers. Instead of connecting 
telephones to the secondary winding of the 
transformer, it is easy to see that the secondary 
winding may be connected in the grid circuit 
of the valve, so that the audio-frequency 


energy is amplified by the valve. This is 
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Fig. 2. H. J. Round'e 
Circuit. 

Here the energy collecie i 
is applied to the first valve 
associated tuned anode 
circuit amplifies it. The 
crystal rectifier and trans- 
former being connected 
across the tuned circutt, 
rectified signal energy is 
passed through the tele- 
phones. The lower dia- 
gram tllustrates the re- 
ceiver schematically. 

For short wavelength 

work— 

C = 0-001 mfds. 

L = 4 in. tube with 80 
turns of No. 20 
D.C.C. tapped 
every 10 turns. 

Li = 4 in. tube with 160 
turns of No. 26 
D.C.C. tapped 
every 15 turns. 


C,= 0-0002 mſds. 

05 = 0:002 mfds. 

Cy = 2 mfds. 

P = 250 ohms. 
illustrated in Fig. 3. 
The telephones, or the 


telephone - transformer 
combination, may be 
joined in the anode 
circuit, when they will 


1000.) 


4 


Fig. 3. 
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respond to the magnified audio-frequency 
signal. | 

To digress for a moment; it is probably 
well known by the reader that the reactance 
(which is only another name for resistance) of a 
condenser depends upon the frequency. Thus 
if a condenser has a reactance of 10 ohms at 
1,000,000 cycles (corresponding to a wave- 
length of 300 metres), its reactance at 1,000 
cycles (which is an average music frequency) 
is 1,000 times larger; that is 10,000 ohms. 
In a similar manner the reactance of an in- 
ductance varies directly with the frequency, 
that is, for example, if the reactance of a coil 
at 1,000 cycles is 10 ohms, at 1,000,000 cycles 
it is 1,000 times larger, or 10,000 ohms. 

When the secondary of the transformer is 
joined in the grid circuit it is therefore necessary 
to shunt it with a condenser C,, which offers 
small resistance to the radio-frequency signal, 
but offers a high resistance to the audio-fre- 
quency. In the same manner, the primary 
winding of the telephone transformer Tr, 
is shunted to by-pass the radio-frequency 
energy. This circuit gives excellent results, 
and was used in 1915, although this is not very 
well known. 


seeeceeecoanee 


Sinyle-Valve Double Magnification. 

This circuit should be compared with Fig. 2. Instead of the secondary winding of 

transformer Tr being connected to the telephones, it ts connected with the grid 

circuit and shunted with C, — 0:002 mfds. The telephone tranaformer is connected 
in the anode circuit. C, = 0°002 mf Other values as in Fig. 2. 
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It is described in the Text Book on Wire- 
less Telegraphy,” part 2, by Rupert Stanley, 
1919 edition.* The arrangement is a double 


* com ee ee — S 
4 


— 3 


Fig. 4. Single Valve Double Magnification. 
This arrangement is attributed to Armstrong. The 
valve operates as a rectifier, and reaction effects are 
obtained by coupling coils Li and L. Condenser 
C, tunes the reaction coil. The rectified energy is 
fed back to the grid circuit through Tr and operates 
the telephones. The components have usual values. 


* Both parts l and 2 of this book are valuable, 
and should be studied by every experimenter. 
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magnification circuit, and is identical in 
principle to that illustrated in Fig. 9 (Receiving 
Telephony without Reaction, by P.G.A.H. 
oigt), page 41, April 14th issue of this 
ournal. 


) 


3.—ARMSTRONG CIRCUIT. 

Another method of double magnification 
due to Armstrong is illustrated in Fig. 4. 
Here the aerial circuit contains the coil L, 
which is connected to the rectifying valve V. 
The grid leak and condenser is represented by 
Cz. The high frequency energy, which is 
always present in the anode circuit of a rectify- 
ing valve, passes through the tuned circuit 
L, C,, and reaction effects are obtained by 
coupling L, with L. The audio frequency 
energy in the anode circuit passes through 
the transformer Tr, which has its secondary 
winding joined in the grid circuit. The valve 
then amplifies the audio frequency signal 
and the telephones are operated. 

A slightly different circuit, in which a radio- 
frequency transformer and a crystal rectifier 
is used, is given in Fig. 5. Here the aerial 
circuit is tuned with condenser C, and induc- 
tance L. The closed circuit Ci Li is con- 
nected to the grid and filament of valve V. 
In the anode circuit we have the radio frequency 
transformer Tr, across the secondary of which 
is the crystal rectifier R and the primary 
winding of the audio-frequency trans- 
former Tr.. 


Fig. 5. Single Valve Double Magnification. 
Th: radio-frequency energy is amplified by valve V and transformer Tr, and is rectified by the crystal R. 
The audio-frequency energy is fed back through Tr, to the grid circuit, is magnified by the valve and oper- 


ates the telephones. 


The valves are as in Fig. 2. 


Coil L, may be 3 ins. in diamater with 80 turns of 


No. 22 D. C. C. Condenser C, = 00005 mfds. Tr may consist of a tube 1} in. in diameter with a primary 
and secondary winding of 450 turns of No. 34 S.S.C. 


— + 
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The secondary winding of Tr, is connected 
back to the grid circuit, so in this circuit we 
amplify radio-frequency energy, which is 
rectified with the crystal, and then the audio 
f-equency energy is magnified and operates 
the telephones. The circuit works very well, 
although it may be necessary to connect a 
potentiometer across the filament battery, and 
to connect the lead which at present joins the 


— 


Fig. 6. 

The radio-frequency energy is amplified by Vi. V and V3, and rectified by .. 

buck to the grid circuit of V? and is amplified and passed to V, in whose anode circuit is connected the tele phones. 
Valve V, rectifies through the adjustment of the normal grid potential being suitable for rectification. 


negative end of the filament, to the sliding 
contact. 
4.—FRENCH CIRCUIT. 

A further development was made by the 
French during the war, who designed a re- 
ceiver having the circuit given in Fig. 6. 
The aerial circuit C L is joined to the first valve, 
V, and the high-frequency energy is amplified 
through the high-frequency transformers 
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TRI, TR, , TR, and valves V,, Va, and Vs. 
Valve V, is arranged for rectification, and in 
its anode circuit is included the primary 
winding of the audio-frequency transformer 
LF,. The secondary winding is included in 
the grid circuit of valve Va, and the signal is 
magnified and passes through transformer 
LF,, and is magnified again in valve V}. The 
telephones are connected in the anode circuit 


pe at 


Four Valves, Double Magnification. 


The energy is fed 


of this valve. The low-frequency windings 
are all shunted with condensers marked C, 
to pass the radio-frequency energy readily. 
Referring to the schematic diagram it will 
be clearly seen that the first valve carries only 
weak radio frequency energy, the second 
carries stronger radio and weak audio-frequency 
energy, and the third valve carries strong 
radio and strong audio-frequency energy. 


(To be concluded in our next issue.) 
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EXPERIMENTAL FOUR-VALVE RECEIVER. 


HIGH FREQUENCY AMPLIFIER UNIT 


The design of this high-frequency amplifier is such that it can very quickly be made up from compo- 

nents,and the instrument has a very good appearance when completed. It is simple and convenient to 

operate. The system of damping adopted is of special interest, and renders the complete four-valve 

receiver particularly useful for reception on broadcast wavelengths, as it complies with the require- 
ments of the Postmaster-General. 


the tuning and detector valve unit 
already described,* this instrument is 
arranged for connection to the terminals 
marked 1 to 7, and is brought into operation 
by the high frequency amplifier switch. 
For the construction of this unit the following 
components are required :— 


R ESEMBLING in general dimensions 


REVERSE REACTION 


two-position switch as used previously. 

7 terminals. 

A piece of best quality polished ebonite, 
+; in. in thickness and of a size suitable 
for constructing a panel 18 ins. by 8 ins., 
and a strip 18 ins. by 1 in. The strip may 
be shorter, of course, but it is convenient 
to make it the full width of the panel so 


Front view of panel. The precise spacing of the components depends upon the patterns adopted. 


Anode circuit tuning condenser, 0-0003 
mfds., air dielectric. It is a great advan- 
tage if this condenser is of precisely 
similar construction to that used for tuning 
the closed circuit, so that by using identical 
coils in the closed and tuned anode circuits, 
tuning will be made much easier as the two 
condensers will be operated together and 
be of almost identical setting. 

Three-coil holder, similar in pattern to 
that used in making the tuning unit. 

Valve holder. 

Circular pattern filament resistance. 

The arms rms and c contacts of a a double pole, 


April 28th, 1923. 


that additional terminals can be arranged 
to suit any special requirements of the user. 

Hard wood base-board, 18 ins. by 6 ins. 
by ß in. Also another piece 74 ins. by 6 ins. 
by 4 in., which will form the end supports 
for the panel when sawn across diagonally. 

12 brass wood screws I in. by No..6. 

A piece of hard sheet brass 3 ins. by 
3 ins. No 18 S.W.G. 

Coil plug, such as is used for mounting 
home-made honeycomb couls. 


+ Ib. No. 20 tinned copper wire and a 
quantity of insulating sleeving of various 
colours. (Make sure that the sleeving 
slips easily over the wire when purchasing.) 
The instructions for making up and 
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assembling given in connection with the switch is in the “on” position. By making a 
unit already made apply here, and need not saw-cut into a coil plug, it is possible 
be repeated. to secure to it a plate of brass or copper 

The connections to the centre bracket of of about , in. (or No. 16 S. W. G.) in 


I 
| 
N e] 


© © 


Back view of panel. 


the coil-holder are in the plate circuit of the thickness. A lead is run from this plate 
high frequency amplifying valve. On one side so as to pick up contact with the earth 
of this bracket is the holder which supports lead in the socket. This plate serves a double 


The practical wiring. The leads must be rigid and well spaced. 


the reaction coil, whilst the other has one of purpose. In the first place, when at a distance 
its sockets connected to terminal No. 5, i.e., of about 1 in. from the anode coil it can be 
the L.T. negative and earth, when the H.F. used for fine tuning when receiving on wave- 
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lengths below 400 metres. When, however, it 
is Close up to the anode coil it will be noticed 
that the tendency to self oscillate, when the 
closed and anode circuits are in tune, is 
reduced. This is a very important refinement 
as, in practice, it will be found that slightly 
tighter reaction coupling may be used without 
critical oscillating effects and that the tuning 
of the anode circuit is less sharp, which is a 
very desirable feature when receiving broad- 
cast telephony. Reacting on to the tuned 
anode winding, of course, limits the 
extent of radiation, but in spite of this, 
interference may still occur. The use of 
the variable damping plate allows for just 
such a degree of reduction of self-oscillation, 
as will prevent radiation even when the 
reaction coupling to the anode inductance 
is at zero and sufficiently flattens the tuning 
to eliminate, to a large extent, distortion in 
the reception of well modulated telephony. 
It must be remembered that telephony such 
as is transmitted by the British broadcasting 
stations is modulated in such a manner as to 
produce a number of side bands, and it is 
due to these oscillations of slightly different 
wavelength, and of lesser amplitude than those 
on the wavelength to which the tuning circuits 
are adjusted, that the pure transmission of 
telephony depends. The effect of the plate 
for the purpose of damping only occurs when 
it is hard up against the coil. 

Apart from the introduction of this device 
into the high frequency amplifier being described, 
it is a new feature worthy of attention by all 
those making use of the tuned anode method 
of high frequency amplification for, as already 
explained, it broadens the tumng which 1s 
normally so critical, and also further reduces 
the extent of radiation such as may be caused 
by a reacting or self oscillating high frequency 
amplifier. 

From the circuit diagram it will be seen 
that a switch is provided for reversing the 
connections to the reaction coil. The ad- 
vantage of this is that if coupled in one direction 
the coil may stimulate the production of 
oscillations, whilst in the other it has the effect 


of damping them out when suitably coupled. 


Thus, for receiving high power telephony 
at short range “reversed reaction should 
be used, and for long distance reception 
the reaction coil may be coupled in a 
manner to produce a suitable degree of 
regeneration. 

Provision is made for reacting on to either 
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the anode inductance or the aerial circuit 
(according to whether, or not, reception is 
being carried out on the broadcasting wave- 
lengths) by simply transferring the reaction 
coil from one socket to another, for it will be 
seen that the reaction sockets in the detector 
unit and the H.F. amplifier are paralleled 
across through terminals 1 and 2. 

It may be suggested that the dimensions 
of the panel for this H.F. unit are excessive, 


i ” REACTION 
<— REVERSE 
SWITCH 


a. 
N 


DAMPING PLATE 


Diagram showing the action of the amplifier. 


and involve unnecessary expense. True, the 
components might be differently arranged 
and perhaps more cramped, but what must 
be remembered is the need for 

the inductances associated with the H.F. 
valve amply spaced from those in the aerial 
and closed circuits. For economy the front 
panel, if desired, may be made of wood, 
as there are not many components that are 
actually in circuit attached to it. The change- 
over switch must, in this case, be mounted on an 
insulating base, and the spindle of the condenser 
(which, by the way, must be joined to H.T. 
positive and not the valve plate) should not 
make contact with the wood. 

The following coils of the honeycomb type 
will be required for tuning to broadcasting wave- 
lengths. One “25,” three “50's,” three 

“755s,” and one 100.“ This number of 
coils allows of the use of a 25, ‘‘ 50,” 
‘75 or 100 in the aerial circuit according 
to the dimensions of the aerial used. For 
the closed and anode circuits“ 50’s ” or 75’s ” 
are required, and the reaction inductance is 
a “75” or 100, according to which 
of these is not required for the aerial 
inductance. 
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EXPERIMENTAL LICENCE 


EXPERIMENTS 
FOR THE RADIO AMATEUR 


In the previous issue the author described some simple experiments to illustrate the action of the 


buzzer, the transformer, and the crvstal detector, 


Ihe present instalment deals with the operation 


and construction of a simple, yet very useful wavemeter, and demonstrates the principles of tuning. 


As already explained, 


a wireless rec ceiving licence is not required for the construction of the 


apparatus ‘described, vet a study of the principles as can be gained by carrying out these simple 
experiments should qualify the reader for an experimenter’s licence, and the apparatus made use of 
in the experiments wili be required tor building the receiving station when the permit is obtained 


By Maurice CHILD. 
Vice-Chairman of The Radio Society of Great Britain. 


EXPERIMENT NO. 4. 


To cause a buzzer to emit feeble 
electric waves, and further, to use it 
for obtaining a sensitive adjustment on 
the crystal. 


The apparatus required is :— 
rdrv cell, 
A buzzer, 
A crystal detector, and 
Telephones. 


The method is as follows :— 

Join the dry cell to the buzzer, and attach 
2 feet of wire to either the iron framework 
or the contact pillar. The end of this wire 
is free and can lie on the table. As to which 
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Fra.5. Method of attaching the wire to the buzzer 
for the production of feeble electric wives. 

of these points this wire must be attached, 

depends upon the particular wiring arrange- 

ment agopted. See Figs. 5 and 6. 

Connect the crystal detector directly with 
the telephones and place it about a foot or two 
from the buzzer (Fig. 7). It should be possible 
when a suitable contact has been found on the 


crystal to hear the note of the buzzer in the 
telephones. The experimenter is strongly 


Ta 7 


Fig. 6. Should the wiring up of the buzzer be as 

shown in thia fiure then the wire must be attached to 

the contact serew instead of the bracket which supports 
the armaiure: 


advised to make this simple experiment, and 
to obtain some dexterity in adjusting the 
various crystals and comparing the strength 
of sound produced by them when placed 
at a uniform distance from the buzzer. 


Fig. 7. The crystal detector with telephones con- 
nected to it for the purpose of detecting the feeble 
electric waves emitted by the buzzer. 
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EXPERIMENT NO. 5. 


To set up a buzzer wavemeter circuit 
and to calibrate same. 


Apparatus required 
1 dry cell. 
A set of inductance coils. 
A variable condenser o’oo1 mfds. 
4 yds of No. 40 S.W.G. single silk covered“ 
wire. 
A small single-pole switch. 
A crystal detector, and 
Telephones, 


The method is as follows :— 

Take the length of resistance wire and 
double it back on itself. Commence winding 
both wires together from the loop over a short 
length of wood (a match will do). 

When the whole of the wire has been wound 
up, leave about three inches of each end over, 
and place the whole winding in a small quantity 
of melted paraffin wax such as can be obtained 
from an ordinary candle. Connect the two 
ends of this shunt ” across the magnet coils 
of the buzzer. Join the dry cell through one 
of the inductance coils to the buzzer, and 
complete the circuit from the remaining buzzer 
terminal, through a switch, to the dry cell. 

Connect across the inductance coil the 
variable condenser. See Fig. 8. 

On setting the buzzer working it should be 
noted whether there is any appreciable sparking 
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Fig. 8. The shunted buzzer, inductance coil, and 
variable condenser, connected together to form a buzzer 
wavemeter. 


at the contacts 5 if so, a little less resistance 
wire on the “ shunt ” should be used, but in 
general it will be found that the sparking at 
these contacts will be exceedingly small. With 
large inductance coils the sparking will 
increase, and for this reason the circuit will 


not operate well on wavelengths over 3,000 
metres. 

The circuit comprising the inductance and 
the variable condenser will have weak high 


Fig. 9. Curves such as mau be obtained for showing 
the wavelengths produced by various condenser settings 
wih ‘* 25,” „50 and * 100” inductance corde. 


frequency alternating currents (oscillations) 
generated in it, and the frequency of these 
oscillations will be determined by the value of 
the capacity of the condenser and the value of 
the inductance used. 

It is recommended that the inductances of 
some well-known type, such as those made by 
the Igranic Company or the Burndept Com- 
pany, are employed, but the experimenter can 
wind them up on a suitable machine himself 
if he prefers. 

The chart (Fig. 9), gives the approximate 
length of waves which would be emitted from 
such a circuit when using the various sized 
inductances of the Igranic Company. With 
Burndept coils the values are slightly higher. 
The wavemeter as set up can be accurately 
calibrated if a standard wavemeter is available, 
as is usually the case if the reader is a member 
of one of the many wireless societies. The 
method of calibration is as follows :— 

Join the crystal detector with the telephones 
across the variable condenser and inductance 
coil of the standard wavemeter. Set the 
standard close to the inductance coil of the 
circuit to be tested, and note the position of 
the variable condenser which gives maximum 
signals in the telephones. By making several 
such tests with different settings of the standard 
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wavemeter it will be possible to plot out 
curves somewhat similar to those shown in 
Fig. 9. A preferable method which conduces 
to greater accuracy is to place the standard 
wavemeter as far away from the circuit to be 
calibrated as can be done in order to produce 
very weak sounds in the telephones when the 
circuit is “tuned.” Carefully note the position 
of the condenser pointer on the scale each side 
of the “ maximum ” where the sound becomes 
just inaudible. Halve the number of degrees 
between these two points on the scale, and 
the resultant is the maximum position for the 
particular wavelength tested. If difficulty is 
experienced with this experiment the local 
radio society should be sought out, when 
help will be undoubtedly obtained. 

As an extra check on the above method of 
calibration, the arrangement of the apparatus 
can be reversed. Referring to Fig. 8, the 
crystal and telephones can be placed across the 
points marked X and Y, and the dry cell and 
buzzer disconnected. The buzzer on the 
standard wavemeter is then set in operation, 
and the whole instrument brought fairly close 
to the inductance coil in such a way as to 
produce weak signals in the telephones when 
the circuit to be calibrated is brought into tune 
by means of the variable condenser. 

The readings of the variable condenser 
should now coincide with the original ones for 
any particular wavelength selected on the 
standard instrument. 

(Further Experiments will 
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With regard to the choice of a variable 
condenser, the experimenter will be, to a very 
large extent, governed by the price he can 
afford to pay. Inasmuch, however, as a good 
variable condenser may be considered an 
absolute necessity for serious experimental 
work, every effort should be made to pro- 
cure a thoroughly sound and workmanlike 
piece of apparatus. In choosing such an 
instrument the experimenter should mainly 
look to the following points :— 


The rigidity of construction, z.e., sub- 
stantial top and bottom plates, which should 
be of good quality ebonite or composition. 
Alternatively, in the better instruments, a 
metal case, together with top and bottom 
plates, are usually provided. The latter 
should be to the order of } in. in thickness. 


The vanes in good instruments have a very 
small clearance and are of considerable thick- 
ness. Note should be made that there is no 
slackness in the spindle either in a vertical or 
horizontal direction. In cheap instruments 
the tendency for slackness in a vertical direction 
is usually compensated for by a spring washer. 
This is no disadvantage, and is fre uently 
provided in good instruments, but this washer 
does not prevent slackness to the spindle in a 
horizontal direction. At the same time the 
movement should be fairly free, and there 
should be no tendency for binding at any 
particular point of its movement 


appear in alternaic issues.) 
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One of the successful attempts in the Transatlantic Tests was that of Mr. F. Walker, of Feltham, 


Middlesex. 
arnplifier. 
condenser on the left. 


Our illustration shows the set used, which comprises a detector valve with high frequency 
The home-made coil holder appears on the extreme right and the H.F. transformer and 
The tuning condenser will be seen behind the telephones, to the right of the 


detector panel. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY—VI. 


(Continued from page 147 of the previous issuc.) 


It is the purpose of the writer to deal with the principles underlying the action of wireless receivers and 
transmitters. Those who know why, obtain much pleasure which is not experienced by those who have no 


idea of the action of their wireless set. 


The series has been specially arranged so that the reader who follows each section as it appears will 


have obtained a complete wireless 


ucation with a minimum of time and trouble, and he will be in a 


position to successfully design his own wireless equipment. ` 

By reason of his work in supervising the replies to the queries and difficulties of readers, the writer has 
an experienc? which is not possessed by other engineers. Readers will appreciate that this experience wil. 
be reflected in both the selection and the method of presenting the subject. 


By W. JAMES. 


18—Alternating Currents (cont.). 

It has been shown that the P.D. produced 
depends upon the rate at which lines of force 
are cut. Therefore in the present case the 
P.D. produced will depend upon the speed 
with which the wire is rotated, and the number 
of lines cut. The speed of rotation may be 
assumed constant, and we have therefore 
only to consider the magnitude of the field 
at each part of the revolution of the wire. 
Starting with the loop in a vertical plane, 
for the instant considered no lines are being 
cut. A little further round a few more lines 
are being cut, the number not being very great 
because the wire is passing through the field 
in a sloping direction. This is shown in Fig. 35. 
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Fig. 35. When the loop is vertical, the pressure 

induced is zero, as represented at point 0, Fig. 36. 

As the loop rotates a few lines are cut at first, until 

when the loop reaches the horizontal position a 

maximum number of lines are cut, and the voltage 

induced at this instant is a maximum as shown at 
90°, Fig. 36. 


If we examine what happens while the wire is 
moving for a very short distance, from d to d,, 
it will be seen the movement may be divided 
up into two portions, a and b. The lines are 
cut due to the vertical component of the 
motion, a, while no lines are cut due to the 
horizontal component of the motion b. When 
the loop has reached the horizontal position, 
a maximum number of lines are being cut. 


Fig. 36. The pressure induced in the loop varies 
as shown in the above curve, which is a sine curve, 
when the loop rotates in a uniform magnetic field. 


As the loop rotates further, the number of 
lines cut is gradually reduced until when the 
loop is again vertical, once more no lines 
are being cut. As the loop moves a little further, 
the lines are cut in an opposite direction, but 
the same cycle is passed through. As the only 
variation in the factors which govern the 
magnitude of the P.D. produced is the number 
of lines cut, it follows the P.D. was zero at 
first, then built up to a maximum when 
the loop had rotated 90°, and then gradually 
reduced again until zero volts is produced 
when the loop has reached the vertical position, 
after turning through 180°. As the loop rotates 
further, the voltage gradually rises and falls 
again, but this time in an opposite direction. 

If, as in Fig. 36, we let the horizontal line 
represent the degrees of movement of the loop, 
the pressure will rise slowly at first as shown, 
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reach a maximum, fall off slowly to zero, 
and then gradually increase again in a reverse 
direction to a maximum and fall off to zero 


The portion of the voltage curve above 
the line is reckoned as positive, while that 
below is negative. The pressure produced is 
an alternating pressure, and the current 
which flows when the circuit is completed 
is an alternating current. The frequency 
of the current is the number of complete 
cycles passed through in one second. Thus 
if the wire loop rotates 50 times per second, 
the frequency of the current is 50 cycles per 
second when the wire rotates in a magnetic 
field produced by a pair of poles, that is one 
north and one south. 
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positive or negative, depends upon the direction 
of motion of the wires of the loop, or whether 
the wire is cutting up through the lines of force, 
or whether it is moving down through them. 
If the field distribution is uniform between 
the poles, so that the wire loop rotates in a 
field of uniform strength, it is found the curve 
of the voltage generated follows a definite law, 
and furthermore the curve may be drawn 
with the aid of a rule and compasses. Referring 
to Fig. 37, let us suppose a wire is rotating in 
a uniform field and the path traced out by the 
wire is the circle. The horizontal line is 
marked off in equal divisions to represent 
degrees. Thus, between position 1 of the 
wire and position 2 represents 90°, between 
2 and 3 another 90, and so on. If now we 


e 
Fig. 37. The xine curve. The construction illustrated in the figure will enable one to construct a sine curve, 


There are two important facts which should 
be remembered—({1) the voltage generated 
across the ends of the wire loop is proportional 
to the number of lines of force cut per second, 
and as the speed of the loop is constant, the 
variation in voltage is brought about through 
the direction with which the loop is cutting the 
lines of force. Thus, when the loop is vertical, 
for an instant the loop is moving along the 
lines of force and no pressure is set up; when 
the loop is horizontal, for an instant the wire 
is moving at right angles to the lines of force, 
and the maximum potential is generated. 
At all intermediate points the loop is cutting 
a fraction of the lines of force, depending upon 
the position of the loop at the instant con- 
sidered. (2) The direction of the voltage 
generated, that is, which end of the loop is 


divide the circle 1, 2, 3, 4 into a number of 
equal parts, we can plot the voltage curve. 
At point 1 the voltage is zero, at point A the 
voltage is represented by the length A B, and 
if this height is marked off above the horizontal 
line we have one point of the curve. The 
point A 1s simply drawn to the right, and the 
angle between 1—o and A—o is marked along 
the horizontal line. Other points may be 
marked in the same way. The curve produced 
is known as a sine curve, because the height of 
the ordinate at any given point is proportional 
to the sine of the angle through which the wire 
has rotated. The sine of an angle is the ratio 
of the vertical height to the hypotenuse, in this 
case the radius of the circle. 

If, therefore, the value of the induced 
voltage is at any instant represented by e, the 
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maximum voltage generated is represented 
by Emas we have the relationship e = E, 
sin 6, where 0 is the angle through which the 
wire has passed from the starting point 1 in 
the diagram. The value E,, of course is 
the crest voltage. 

In the case of direct currents and pressures, 
where the current is flowing continuously, 


the heat generated is proportional to 727, 


where / is the current in amperes, and r is the 
resistance in ohms. This is the power lost 
in the circuit through resistance. In the case 
of alternating currents we obviously cannot take 
the maximum or crest value of the current 
corresponding to the crest voltage when we 
wish to find the power in the circuit, because 
the value is varying from instant to instant. 
Now the rate at which heat is produced from 
the above equation is proportional to 12; 
the heat produced over a given time, say the 
time of one complete cycle, must be propor- 
tional to the mean value of the current squared. 
The effective value of the alternating current 
is therefore equal to the square root of the mean 
value of the current squared. This value is 
called the root mean square, abbreviated 
R.M.S. value of the alternating current. If 
the maximum value of the current is denoted 
by Inar the R.M.S. value denoted by i is 
equal to -707 J... or? == +707 I... In the 
case of the pressure, e = -707 E, 
Instruments which are used to measure 
alternating currents or pressures read the 
R.M.S. values. It should be remembered, 
therefore, that when one refers to an alternating 
pressure of V volts as measured by a voltmeter 
(which is an instrument used to indicate the 
volts across a circuit), the maximum pressure in 


the circuit will be 7775 or 1:414 times the 


voltmeter reading, twice per cycle. 
Commercial machines which generate alter- 
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poses consist of an iron drum with slots 
arranged around the circumference in which 
the loops of wire are placed, the ends of the 
loops being brought out to rings so that contact 
may be made with stationary brushes which 
bear on the rings, and a field magnet system 
for generating the magnetic lines of force 
through which the wires pass. The greater 
the number of loops of wire joined in 
series, the faster the speed of the drum carrying 
the wire, and the more intense the magnetic 
field, the greater is the voltage generated. The 
curve of pressure generated is not generally 
a pure sine curve because for one reason the 
field is not uniform. Te current which fows 
in the wires placed in the slots of the iron 
core magnetise the core, and as we have seen, 
the direction of the magnetic lines produced is 
such that they interact with the field of the 
field magnets and distort it. 
(To be continued.) 


Successful Transatlantic Reception. 


Ram 


Tte illustrations on this page show 
the apparatus and antenna s stem employ- 
ed by Mr. A. H. Field ng, of 32, Stanley 
Avenue, Birkdale, Lancs., who was 
among tre successful amateurs in the 
recent Transatlantic tests. In des ribing 
Fis set, a single-valve receiver, Mr. 
Fielding apologises for the appearance 
of his variometers and coupler, waich 
were hurriedly put together the night 
before the tests were made. The aerial 
used was a four-wire cage on €-ft. 
spreaders, (o ft. high at each end. 


— 
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RESISTANCE COUPLED AMPLIFIER 
FOR SPEECH FREQUENCIES. 


A constructional article dealing with the application of resistance-capacity intervalve coupling to 


low frequency amplification is here given for the 


t tune. This principle of amplification has much 


to recommend it to the experimenter, in particular the elimination of distortion and low cost of 
components. The author has introduced several novel features into the circuit arrangement, which 
will appeal to the experimenter, whilst no unnecessarily elaborate details are to be found in the design. 


By PauL D. Tyers. 


O experimenters whose means are 
limited, the problem of providing an 
amplifier suitable for operating a loud 
speaker or recording device presents many 
difficulties, chiefly on account of the com- 
paratively high cost of the necessary trans- 
formers. To retain the original quality of 
the speech or music, calls for expert design of 
the instrument as a whole and in particular 
the intervalve transformers. From the point 
of view of amateur construction the building 
of a resistance coupled amplifier is a very 
simple matter, and the initial outlay is confined 
chiefly to the cost of the valves, which, of 
course, may be used for other experimental 
work. Excluding the cost of the valves, a 
three-valve resistance amplifier may be made 
for the moderate sum of about fifteen or twenty 
There are certain advantages to be gained 
by the use of a resistance coupled amplifier, 


Fig. 1. View showina arrangement of components. 


while, on the other hand, there are certain 
inherent drawbacks. The insertion of a 
resistance in the anode circuit of the valves 
naturally reduces the steady potentials on the 
anodes which are supplied by the anode battery, 
and thereby necessitates the use of a battery 
of about double the normal voltage. Further, 
the use of a resistance as the coupling device 
does not permit of any step-up effect, the 
resultant amplification being wholly dependent, 
therefore, upon the voltage amplification factor 
of the valves. is means that where two 
valves would be employed in the normal way 
an extra valve must be added to obtain about 
the same amount of amplification. 

On the other hand, the use of a resistance 
coupled amplifier very frequently makes for 
better quality of reproduced speech and music, 
since the many disturbing factors which are 
always present with transformer coupling do 
not exist. 

THE CONDITIONS FOR 
GOOD AMPLIFICATION. 


The amplification of 


simpler problem than that 
of the amplification of 
speech frequencies, since it 
is not necessary to preserve 
the original wave form and 
harmonics of the rectified 
oscillations. Speech con- 
sists of a very wide band 
of frequencies, and hence 
it is obvious that the 
amplifier should give con- 
stant amplification over a 
very wide band, a condition 
which is not easily satisfied 
in practice. The conditions 
necessary for good ampli- 
fication are briefly as fol- 
lows :— 

The instrument must 
give constant amplification 


Morse signals is a far, 
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at all frequencies at which it is to be used, and 
the available power in successive stages must 
increase. The valves must be employed in 
such a manner that linear amplification occurs. 
The last two conditions are 
easily fulfilled, as will be 
shown later. 

“THE FUNDAMENTAL CIR- 

CUIT. 

The amplifier described 
in this article has been 
specially designed for the 
amateur with limited means, 
and although the various 
components are made from 
“ scrap”? to reduce the 
expense, and the values 
adjusted by the method of 
trial and error, it is both 
necessary and instructive 
to consider very briefly how 
they should be determined 
accurately. In any case, it 
is necessary to form some 
rough idea of the correct 
-values of the condensers and 
resistances even if they are 
finally adjusted by trial. 

The fundamental circuit 
which is adopted in most resistance amplifiers 
is shown in Fig. 2, and the manner in which 
it operates has been explained many times, 
There are four quantities which have to 
be determined, viz., the values of RI, Ci, 
R, and B,. There must obviously be an 
optimum value for each, and these may be 


4 


ao 
w 


Fg. 2. Circuit explairing the principles embodied 


in the amplifier. 


found by considering the effect of applying an 
alternating voltage at speech frequency to the 
input of the valve VI. The first consideration 
is the value of the anode resistance R,. The 
anode circuit of the valve V, contains the 
resistance R, and the battery B, shunted by 
‘Cis Ra and the capacity between the grid and 
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filament of the valve Va. The latter capacity 
is very small, and hence the impedance across 
R, and B, may be considered as infinite at 
speech frequencies. The anode circuit of the 


Fig. x, 


Front view of panel. 


valve V, may be considered as containing 
nothing but the resistance R, and the battery 
B}. The resistance of the battery is only of 
the order of a few ohms in comparison with 
that of the resistance R,, and hence it may be 
neglected. To obtain the greatest possible 
amplification the largest possible potentials 
must be passed on to the grid of the second 
valve. Now the value of the potentials will be 
dependent upon the value of the coupling 
resistance R,, and hence it is necessary to make 
it of such a value that the maximum possible 
potential will be produced across it for a given 
input potential. 
Thus, if an alternating voltage of E, be 
applied to the grid of the first valve a voltage 
of vE, will be produced in the anode circuit, 
where v is the voltage amplification factor of 
the valve. If the alternating current produced 
in the anode circuit be represented by I., and 
if the anode-filament resistance of the valve 
be represented by R. then, by Ohm's law 


vE, 
“RR 
Then, assuming that there is no potential drop 
across the coupling condenser, the voltage 


— — — 
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applied to the grid of the second valve, G,, 
will be 


E, =I, R, 
= vE, R; 
R, ＋ Ri 
% E2 R 
from which E =E FR 


This shows that the ratio of the grid voltages 
increases as R, increases, and becomes a 
maximum when R., the anode-filament resist- 
ance, may be neglected i in comparison with R,. 

This means that for maximum amplification 
the value of R, should be almost infinite, and 


RATIO OF GRID POTENTIALS 


RESISTANCE IN THOUSANDS OF OHMS 


Fig. 4. The curve shows how the ratio of grid 

potentials between two successive resistance coupled 

valves, varices with increase in the value of the valve 
couplina resistance. 


hence the voltage of the anode battery would 
have to be of the same order—an impossible 
condition. The inevitable result is naturally 
a compromise, and the best value may be 
found by plotting a curve representing the last 
equation. It takes the form shown in Fig. 4, 
and it will be seen that there is little to be 
gained by using a coupling resistance of a greater 
value than about 70,000 ohms, while in actual 
practice it is preferable to employ one of the 
order of about 50,000 ohms, as a very much 
lower voltage battery is then required. The 
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values and the curve refer to an e 
French “ R ” type valve. 


THE COUPLING CONDENSER. 

The value of the coupling condenser must 
next be determined. The reactance of the 
condenser must be very small in comparison 
with the grid-filament capacity of the valve 
and also the impedance must be comparatively 
negligible at all speech frequencies. The 
impedance of the grid-filament circuit, which 
consists of the inter-capacity between the 
electrodes shunted by the grid leak is in 
most cases of the order of about 500,000 ohms, 
and therefore at the lowest speech frequency 
the coupling condenser may have a reactance 
of about 60,000 ohms without substantially 
reducing the potentials applied to the grid. 
This value on calculation comes to about 
o'2 mfd. However, there is another factor 
which must not be forgotten. 

The larger the capacity of the coupling 
condensers the longer is the time required 
for them to discharge. If the capacity is 
made too large the amplifier is apt to become 
paralysed and in addition a rectifying action 
is liable to occur with the higher speech 
harmonics. It is also found that if the 
capacities are not identical or if one discharges 
before the others, surges are set up which 
produce a variety of effects. This defect 
can be easily obviated by making the condensers 
of equal capacity and altering the time constant 
of the circuits by varying the grid leaks as 
described later. 


THE GRID LEAKS. 

The value of the grid leaks are fairly critical 
as they have a double action. They serve to 
by-pass an accumulation of electrons on the 
grids, and at the same time they are made to 
control the steady potential on the grids. 
They should not be of too low value, as this 
reduces the impedance between the grid 
and filament, thus decreasing the effective 
values of the applied, potentials. Speaking 
generally, they should be sufficiently low to 
prevent the grids from becoming temporarily 
charged. 


THE ANODE BATTERY. | 
The voltage of the anode battery is 
determined by two factors—the correct working 
value for the particular valves in use and 
also upon the coupling resistances. Thus, 
if the anode potential were 60 volts, the 
potential of the anode battery would have to 
be increased by an amount equal to the potential 


C 
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drop across the coupling resistance. An 
amplifier which employs ordinary R type 
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valves for the first one or two stages would 


need a battery of about 150 volts, which should 
be regulated to a suitable value by tappings. 
The particular amplifier under consideration 
is provided with an alternative supply for 
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the anode circuit of the last valve in order to 
increase the available power. 

The other components of the amplifier 
need no special mention, since they are quite 
normal, and they will be referred to in 
Our next issue when the construction of the 
instrument will be dealt with. 


(To be concluded.) 


THE STORY OF WIRELESS 
By J. J. HONAN, A. M. I. E. E. 


This brief article relating to the development of Wireless Telegraph lays stress on the process by 


which theory may clear the road for practical invention. 


lt is not always the theorist who can 


grasp the importance of the phenomenom he is investigating for the purpose of applying it to 
ad vancement and progress. 


in the long history of scientific achieve- 

ment than that which records the 
discovery of ether waves and the manner in 
which they were finally brought to serve as a 
means for human intercourse across the 
barriers of space. 

The mysterious nature of the medium 
involved, and the unusual methods and appara- 
tus employed in the art of wireless, combine 
to clothe the subject with a fascination that 
is peculiarly its own. Throughout the story 
` “ speculation ” is followed by application, 
until one of the most elusive of Nature’s 
resources has been brought under control. 
At the end, the reward of the theorist is but 
a place in the textbooks, whilst the “ practical ” 
inventor reaps both fame and wealth. 

For many centuries before the birth of 
wireless, philosophers had taught the futility 
of belief in “action at a distance.” They 
insisted that wherever an effect of any kind 
is separated by space from its cause the 
logical mind must seek for some connecting 
link between the two events. 

Upon this basis of reason was built up the 
hypothesis of a luminiferous ether, an intangible 
all-pervading fluid which penetrates alike 
the outermost confines of stellar space and the 
minute interstices of all material objects. 
Heat and light from the sun and distant 
stars, travel through this medium in the form 
of alternate stresses and strains which may be 
likened to the ripples set up by a stone thrown 
into smooth water. 

The early Greeks were well acquainted 
with the attractive forces exerted by static 


Taue is no more interesting chapter 


or “ amber ” electricity, and knew something 
also of the magnetic powers of the lodestone. 
At the beginning of last century Michael 
Faraday pointed out the existence of similar 
phenomena in the case of current or moving 
electricity. He discovered that when the 
electric fluid passed along a metal wire, 
the whole of the action was not confined to 
the metallic path. Some considerable part 
of the energy concerned spread outwards 
from the wire through adjacent space,” 
and, like the electrified amber and the magnet, 
making its presence felt at a distance. 

All these manifestations involve “ action 
at a distance,” and therefore require the pre- 
sence of a connecting link or medium by means 
of which the observed effects can be produced. 

In 1865, Clerk Maxwell, by a brilliant 
mathematical generalisation, built up a theory 
which (a) identified the older luminiferous 
ether with the medium required to explain 
the static, magnetic, and Faraday effects ; 
(b) established the fact that light and heat 
are simply forms of electro-magnetic energy, 
and (c) foreshadowed the existence of ether 
vibrations similar to those giving rise to optical 
and radiant heat sensations but of immensely 
greater wavelength. Clerk Maxwell’s pro- 
phecy found its fulfilment at the hands of 
other men, but the first conception of wireless 
science is undoubtedly due to him. 

Twenty-three years were to elapse before 
the German professor Heinrich Hertz suc- 
ceeded in putting this theory to the proof. 
By discharging a Leyden jar through a spark- 
gap he produced oscillatory currents of such 
enormous frequency that they set up vibrations 


May 12, 1923 


in the ether of the kind anticipated by Clerk 
Maxwell. 

These electric disturbances travelled out- 
wards from the oscillator in all directions 
through space. Hertz demonstrated this to 
be so by using a detector formed of a metal 
loop which he called a “ring resonator.” 


The ether waves falling upon the distant 


resonator set up or induced electric 
currents which, in turn, caused minute electric 
sparks to pass across a small gap formed in 
the ring. i 

Here in actual fact was the first wireless 
transmitter and receiver. Unfortunately the 
range was limited to a few yards at most, 
so that the system was useless as a practical 
means of signalling. 

Matters were left at this stage during a 
further period of eight years. In 1896 Marconi 
left his Italian home for England, bringing 
with him the grain of genius which was to 
fertilise so much dead weight of theory into 
practical activity. By the simple addition of 
an upright wire or “aerial” to the Hertz 
oscillator, and the provision ‘of a similar 
device at tke receiving end, he achieved 
success, and wireless communication was put 
upon a commercial footing. 

Within three years of his invention of 
the elevated aerial, Marconi had increased 
the range of wireless signalling to a hundred 
miles. Two years later, at the end of 1901, 
the Atlantic had been bridged and telegraphic 
communication set up between Newfoundland 
and the village of Poldhu in Cornwall. 

The young Italian’s extraordinary faculty 
for extracting the essential marrow from 
theory and applying it to practical use is 
further exemplified in the means he utilised 
for detecting his wireless messages over these 
relatively enormous distances. 


Some years before, in the year 1890, Professor 
Branley of Paris had discovered that sparks 
from a Hertz “ oscillator ” had the peculiar 
property of breaking down the air spaces 

een a mass of metal filings contained in 
a glass tube. Normally such an arrangement, 
if placed across the poles of a battery, would 
Stop the passage of any current. In the pre- 
sence of a Hertz “ oscillator,” however, the 
insulation was destroyed and a current passed, 
which could, of course, be used to operate 
a suitable indicator. Unfortunately, once the 
insulation had been so destroyed, the device 
was insensitive to further reception until the 
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metal filings had been shaken up and re- 


Marconi took the Branley “ coherer,” as 
this device was called, and amongst other 
improvements devised a tapping ” arrange- 
ment which automatically shook up the metal 
filings after the receipt of each signal, so that 
the coherer was kept in a constant condition 
of sensitivity. 

From this stage the number of inventions 
relating to wireless is legion, but they belong 
rather to the technique than to the simple 
story of development. 

One subsequent event which, more than any 
other, has served to bring wireless telephony 
to its present state of efficiency, was the dis- 
covery and development of the thermionic 
valve. The history of this device presents 
many points in parallel with that of wireless 
itself. 

The fundamental principle upon which the 
action of the valve is based was investigated 
by Edison so long ago as 1883. It depends 
upon the fact that a glowing filament shoots off 
particles of electricity or electrons, which 
can be collected so as to form an electric 
current. This current will flow through the 
vacuous space inside the valve in one direction 
only. It cannot be reversed. 

Many years afterwards, in 1904, Professor 
Fleming seized upon this effect as a means 
of detecting or “ rectifying” the signals 
conveyed by wireless waves. De Forest, 
four years later, introduced another element 
into the bulb and caused it not only to detect 
but also to amplify or strengthen the signals 
received. 

Finally, the outstanding discovery of the 
principle of reaction or self-oscillation, which 
clothed the valve with supreme importance 
both as a generator of wireless waves and as a 
supersensitive receiver, did not occur until 
1913, some thirty years after the date when 
Edison’s original investigations first became 
known. 


RADIO SOCIETY OF GT. BRITAIN. 


The next of the series of lectures especially 
arranged for Associates will be given on 
Monday, May 14th, at 6.30 p.m., at the 
Institution of Electrical Engineers, when 
Mr. Percy W. Harris will talk on “ Fitfalls 
for Beginners.” 
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‘Wireless Club Reports. 


NOTE. 
Clubs and Societies. 


Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Nuch reports should be submitted without covering letter and worded as concisely as 


possible, the Editor reserving the right to edit and curtail the re ports if necessary. The Editor will be pleased 


to consider for publication papers read before Societies. 


with the Radio Society of Great Britain. 


An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated. 


The Radio Society of Highgate.* 

A single valve set without reaction is very 
little better than a crystal, and in many cases 
such a set is sheer waste of good juice.“ This 
was the spoken opinion of Mr. H. Andrewes, B.Sc., 
A. C. G. I., when he gave the fifth of a special series 
of lectures on wireless theory on Friday, April 27th. 

Full particulars of the Society and a programme 
of forthcoming lectures may be obtained from the 
Hon. Sec., J. F. Stanley, B.Sc., A. C. G. I., F.R.A., 
49, Cholmeley Park, Highgate, N.6. 


Wireless and Experimental Association.* 


A most successful demonstration was given at. 
the Central Hall, Peckham, on Thursday, April 26th. 

The exhibition of members’ home-constructed 
apparatus fully proved the contention that this 
is an Experimental Association, and that the 
experimental licence is the only one which can 
suit the Society. 

Hon. Sec., Geo. Sutton, A. M. I. E. E., 18, Melford 
Road, S. E. 22. 


The Fulham and Putney Radio Society.“ 


At a well attended meeting on Friday, April 20th, 
Mr. Wyatt gave a very instructive lecture on 
“ Inductance and Inductances. He illustrated his 
points by a considerable number of blackboard 
diagrams and explained most fully the various 
formulae used. 

At the close of the meeting several of the visitors 
filled in membership application forms, a good 
sign of the progress of the Society. 


j Wimbledon Radio Society.* 


At the Red Cross Hall, Church Road, on Thurs- 
day, April 26th, a successful demonstration of the 
reception of the special Broadcasting Concert 
from 2 LO was given by Mr. J. A. Partridge, 
2 KF. An eflicient aerial and earth system has 
now been installed and facilities for testing out 
apparatus of members and friends are now available. 
Application has been made for full transmitting and 
receiving permit. The Secretary is pleased to 
report that the Society is making steady progress, 
both as regards membership and the character 
of the meetings held. An attractive programme is 
in course of preparation, and the Hon. Sec., C. G. 
Stokes, 6, Worple Avenue, Wimbledon, S.W.19, 
welcomes applications for membership. 


Tottenham Wireless Society.* 

On April 25th the President of the Society, 
Professor A. M. Low, A. C. G. I., D.Sc., M. I. A. E., 
F. R. G. S., F. C. S., etc., gave a lecture on his recent 
invention the Audiometer.“ This machine photo- 
graphs sounds and enables measurements to be 
taken to determine their purity. 

A demonstration of the Audiometer followed 
and many members were shown the wave forms 
of their own voices on a screen. 


Meetings are held every Wednesday at the 
Institute, 10, Bruce Grove. New members will 
be welcomed, and should communicate with the 
Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Tottenham, N.17. 


North London Wireless Association.“ 


On April 23rd, Mr. F. S. Angel gave his seventh 
paper on The Elementary Principles of Wireless.“ 

After a brief outline of the valve, past and present, 
various curves were shown, giving the correct 
point for. maximum results, also the means of 
retarding saturation point. 

In closing his most interesting lecture, Mr. Angel 
added that he thought it would be a great benefit 
to users of valves, if the various makes were sold 
accompanied by their characteristic curve. í 

Full particulars of membership can be obtained 
from the Hon. Sec., J. C. Lane, Physics Theatre, 
Northern Polytechnic Institute, Holloway Road, N. 


The Leeds and District Amateur Wireless 
Society.* 

The 33rd general meeting was held on April 20th, 
when Mr. H. F. Yardley, M.I.R.E., was elected 
a Vice-President of the Society. The headquarters 
of the Society have been transferred to the Wood- 
house Lane United Methodist Church School, 
Leeds, where all future meetings will be held. 
After the business of the evening, Mr. T. Brown 
Thomson lectured upon “ Detectors, Ancient and 
Modern.” 

Hon. Sec., D. E. Pettigrew, 37, Mexborough 
Avenue, Chapeltown, Leeds. 


Dewsbury and District Wireless Society.* 

On Tuesday, April 17th, Mr. Townend (of Messrs. 
Burndept, Ltd., Leeds) gave a very interesting 
explanation of the Burndept Ultra IV ”—- 
a de- luxe model four-valve receiving set 
and the members were allowed to examine and 
take notes of the internal wiring and arrangements. 

On the following Thursday Mr. F. Dransfield 
gave a lecture on Tuning, and the why and 
wherefore ° of this necessary part of radio was 
explained in a very able manner. 

Hon. Sec., Fred Gomershall, 1, Ashworth Terrace, 
Dewsbury. 


Portsmouth and District Wireless 
Association.* 


“The Construction of Cabinets for Wireless 
Apparatus was the subject of a lecture on April 
llth by Mr. R. J. Turner. He described teak, 
mahogany, walnut and well-seasoned oak as being 
the best woods for this purpose, and then explained 
the methods of joining, such as dovetailing, etc. 

Of exceptional interest to beginners was a 
lecture given by Mr. A. G. Priest, on April 18th. 
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The lecturer described in detail the making of a 
crystal set. 

Clubrooms: John Pile Memorial Rooms, Fratton 
Road, Portsmouth. 

Hon. Sec., S. G. Hogg, 9, Pelham Road, Southsea. 


Kensington Radio Society.* 


»The History of Radiotelegraphy °’ was the 
title of a most interesting and instructive lecture 
given by Mr. G. G. Blake, A.M.I.E.E., on Thursday, 
April 12th. Several good analogies were given ex- 
plaining the electron theory. 

The Hon. Sec., J. Murchie, 2, Sterndale Road, 
W. I4., will be pleased to forward particulars 
of the Society to anyone desirous of joining. 


The Finchley and District Wireless Society.“ 


The Society gave a grand Dance on Saturday, 
April 7th, when about 100 people were present. 
One of the items, a fox trot, was danced to the 
wireless music received from 2 LO. 

Hon. Sec., A. E. Field, 28, Holmwood Gardens, 
Finchley, N.3. 


Hackney and District Radio Society.* 


At the weekly meeting on Thursday, April 19th, 
it was stated that visits were being arranged to 
a certain steamship in dock and to the Croydon 
Aerodrome, by the kind permission of the respective 
authorities. 

Mr. O. S. Puckle then lectured on Telephone 
Receivers,” dividing his lecture into five sections, 
(1) Electromagnetic, (2) Electrostatic, (3) Electro- 
thermionic, (4) Piezzo Electric, (5) Mechanical. 
Inter alia, he referred to the Johnsen-Rahbeck 
loud speaker and to the invention of Mr Miller, 
the Thermophone,” of which he spoke in favour- 
able terms. 

After the lecture, a two-valve converted Mark III 
Tuner set was tested on the Society's aerial, and 
gave fine reception on a loud speaker. 

Hon. Sec., C. C. Phillips, 247, Evering Road, 
Clapton, E.5. (Letters only.) 


Ipswich and District Radio Society.* 


On Monday, April 23rd, a sale and exchange 
of members’ wireless apparatus was held, Mr. Page 
acting in the capacity of auctioneer. 

A considerable variety of goods was on show, 
consisting of complete crystal sets, Morse keys, D.P. 
earthing switches, tuning inductance, microphones, 
telephone transformers, loading inductance, head- 
phones, coils, resistance capacity units (fixed and 
variable), and also valves. 

Much amusement was caused by several members, 
who, having bought goods, returned them to the 
Secretary to be raffled off, the proceeds going 
to the Club’s fund. 

Hon. Sec., H. E. Barbrook, 46, Foundation 
Street. Ipswich. 


The Clapham Park Wireless Society.“ 


This Society, whose members hail from Streatham 
Hill, Balham, Tooting, and even Kensington, 


in addition to Clapham, has a rapidly increasing 


number on its roll. 

On April lith, Mr. H. V. Hodgson continued 
his address on Thorium, commenced on 
March 7th. 
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Mr. W. P. A. Emms reported that with the 
aid of the rudimentary crystal detector shown on 


` March 7th, he had tuned in, from Crawley, the 


broadcasting stations of Glasgow, Manchester and 
Birmingham, and was now getting Cardiff, without 


valves. 


The Society is seriously considering the present 
broadcasting position, and it is felt that some 
move should be made. Mr. J. G. Hurst has been 
requested to put his suggestions in writing before 
the Committee. 

Hon. Sec., J. C. Elvy, A. M. I. E. E., 
Street, Strand, W. C. 2. 


The Redhill and Reigate Radio Society. 


On Thursday, April 19th, Mr. H. G. White, 
A.M.I.E.E., gave an interesting lecture on An 
Experimenter’s Ideal Unit System“ to a large 
and attentive gathering of members. 

Membership of this Society is increasing satis- 
factorily and all information as to subscriptions, 
etc., can be obtained from the Hon. Sec., Chas. W. 
Johnson, 111, Station Road, Redhill. 


The Beckenham and District Radio Society. 

As a good deal of comment of late has been 
centred on dual amplification circuits, one of the 
members, Mr. West, was asked to give a demon- 
stration on April 19th. This he very successfully 
carried out and, with only one valve and crystal, 
broadcasting could be heard very clearly. With the 
addition of one note magnifier the volume of sound 
produced was equal to that produced by a good 
many four-valve sets. 


12, Tavistock 


The Radio Society of Bradford-on-Avon. 

The inhabitants of the village of Broughton 
Gifford enjoyed a new experience on Friday 
evening last, when a few members of the above 
Society went there by request to give a demonstra- 
tion of radio reception. A four-valve receiver was 
used (the property of the Society), also a Brown 
microphone amplifier and a Western Electric loud 
speaker, kindly loaned for the occasion by Messrs. 
Smith, of Union Passage, Bath. 

The Children’s Fund will benefit considerably 
from the entertainment. 

Hon. Sec., H. Helps, 4, Ivy Terrace, Bradford- 
on-Avon, Wilts. 


Northampton and District Amateur Radio 
Society. 

A general meeting was held on Monday, 
April 16th in the Exchange Assembly Rooms. 

The resignation of the Hon. Treasurer, Mr. H. B. 
Howe, was accepted with regret, and Mr. H. A. 
Jeffery, of the Northampton Union Bank, was 
elected in his place. Two vacancies on the council 
were also filled by the election of Rev. J. Whittall 
and Mr. J. F. Cameron. 

Suggestions were made and discussed in con- 
nection with the suminer programme, and it was 
arranged that there should be one lectureeach month 
except during August, until October Ist, and two 
outings each month except during August, which 
would take the form of picnics, etc., at which 
various experiments in radio work would be 


attempted. 
The membership of the Society numbers 102. 
Hon. Sec., S. H. Barber, College Street, 


Northampton. 


184 | THE WIRELESS WORLD AND RADIO REVIEW 


May 12, 1923 


Notes 


Have You Heard Italian Telephony ? 


Daily gramophone selections are now being 
broadcast from the wireless station at Centocelle, 
near Rome, on a wavelength of 2,900 metres. 
The time of transmission is 7.10 p.m. to 7.40 p.m. 


Rome on Two-Valve Flewelling Circuit. 

Dr. Wortley Talbot, of Elmington,“ Torquay, 
informs us that he has just heard Rome on his 
two-valve Flewelling circuit. A letter describing 
this gentleman’s apparatus has been received, but 
lack of space has compelled us to hold this over 
till an early issue. 


Duke of York’s Wireless Set. 


White Lodge, Richmond Park, the new residence 
of the Duke and Duchess of York, is to be 
fitted with a special valve receiving set embodying 
many interesting refinements. 


Amateur Working with Amsterdam. 


In a recent issue we reported the claim of Mr. 
Hugh N. Ryan (5 BV), of Wimbledon Park, 
that he had communicated with Amsterdam, 
using 0-01 amperes radiation, by wireless telephony. 
This was, of course, a mistake. Mr. Ryan was 
transmitting C.W. Morse. 


Amateur Call Signs Reach the 6's. 


If you should hear a station with a call sign 
beginning with 6, don’t imagine you are listening 
to the Continent or America. 6 AA, 6 AB, 6 AW, 
6 BQ and 6 BX are the latest call signs to be 
allotted to British amateurs. 


British Amateurs Heard in Holland. 


No fewer than thirty-five British amateurs have 
been heard by Mr. H. J. Jesse, Junr., of Ryns- 
burgerweg 35, Leiden, Holland. His log for this 
year contains the following :—2 AV, 2 AW, 2 DF, 
2:DX, 2FP, 2FG, 2IN, 2JF, 2JO, 2JP, 
2\Jx, 2JZ, 2KF, 2LZ, 2MM, 2 NA, 2 NM, 
2 OD, 20M, 2 ON, 2RB, 2 RX, 2SH, 2SX, 
2.TN, 2VW, 2YT, 5BV, 5CX, 5HI, 5IC, 
5 KO, 5 MS, 5 NM and 5 ZV. 

Good reception was accomplished in most cases 
with two valves (one L.F.) or three (two L.F.). 


The Broadcasting Enquiry Committee. 

The Committee appointed to consider the 
agreement between the Post Office and the B.B.C. 
has commenced its meetings, which are to be held 
twice a week at the General Post Office. Major 
Gen. Sir Frederick Sykes, M.P., is the Chairman 
of the Committee. 

A list of the members of the Committee, with 
portraits, appeared in our last issue. 


The South Coast Broadcasting Station. 


Plymouth and Southampton are doomed to 
disappointment in the matter of broadcasting, 
for, according to the British Broadcasting Company, 
the new station for the South of England will be 
in neither of these towns. A site has been found 
where there is a minimum of shielding, but at the 
time of going to press the negotiations are not 
complete. 


High Frequency Oscillations in 1840. 


It may not be generally known that high fre- 
quency electrical oscillations were the subject 
of research as early as 1840. The first scientist 
to produce them was Joseph Henry, by means 
of the discharge of a condenser. Lord Kelvin 
called them Transient Electric Currents,” and 
in a paper on the subject, written in 1853, he de- 
duced mathematically the conditions necessary 
for electrical oscillations in a circuit. 

Wireless history is of absorbing interest, and 
no experimenter ought to be ignorant of the evolu- 
tion of his hobby. A thorough survey of the 
development of radiotelegraphy from the earliest 
experiments until the present day is a feature of 
the Year Book of Wireless Telegraphy and Telephony, 
1923 edition. 


The Service Lunch Club. 


An institution with the above name is being 
formed by the Service Company, Ltd. An en- 
deavour is being made to attract persons interested 
in motoring, photography and sports, with a view 
to forming a rendezvous for kindred spirits.” 
It is expected that wireless enthusiasts will be well 
represented. The Club will be a business and 
professional man’s organisation where members 
can have meals served quickly, comfortably and 


. economically, and have use of a lounge, committee 


rooms, etc. Entrance fee, 10s.; annual sub- 
scription, 5s. Full particulars can be obtained 
from the Secretary, Mr. D. C. Lorkin, 273-274, 
High Holborn, W. C. I. 


Sheffield University Assists B. B. d. 


Last week we referred to the projected relay 
station at Sheffield for broadcasting London 
programmes. The University of Sheffield has 
undertaken to place its resources at the disposal 
of the British Broadcasting Company in order to 
facilitate the experiment, and it is hoped to have 
the station established in the course of a month 
or 80. 

Transmission from London will be by land line 
to the relay station, where it will be amplified, 
and broadcast by wireless. Satisfactory results 
should then be obtainable in the Sheffield area 
with crystal sets, which are at present of little 
use. 


Awards to Wireless Operators. 


The three Marconi operators of the s.s. City of 
Valencia have each been presented by the German 
Government and the Hamburg America line 
with a pair of Zeiss prisia binoculars, suitably 
inscribed, as a mark of appreciation of the services 
rendered by wireless at the foundering of the 
Hamburg America liner Hammonia. 

The Hammonia was lost off the Spanish coast 
in September last. In response to her distress 
call several ships, among which was the City of 
Valencia, hurried to her assistance, and the 800 
passengers and crew were rescued. 
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The B.B.C.’s New Studio. 

Said to be one of the best in the world, the new 
studio of the British Broadcasting Company, 
at 2, Savoy Hill, London, was opened on May Ist. 
Speeches were delivered by Lord Birkenhead, 
Lord Gainford and Sir William Bull, each of whom 
championed the cause of the B.B.C. 

In referring to the situation which has arisen 
between the theatre managers and the Broadcasting 
Company, Lord Birkenhead said there were no 
differences which were not capable of adjustment. 
Sir William Bull, in a characteristic speech, re- 
marked that the theatres could no more stop 
broadcasting than Mrs. Partington could sweep 
back the ocean. Lord Gainford once more stressed 
the point that the B.B.C. was a public utility service 
and not a profit-making concern. 

The Band of H.M. Grenadier Guards gave a 
number of selections during the evening. 

Five tons of canvas and wood served effectively 
to silence all echo in the studio, and the new 
microphones are stated to be extraordinarily 
sensitive. 


Erratum. 


We have been asked by Messrs. S. Lipowsky & Co., 
of 614, Old Ford Road, to draw attention to a 
mistake in their advertisement appearing in the 
April 2lst issue of this journal. The price of the 
4,000 ohm telephones should have been stated as 
198. Gd. per pair, not 178. 6d. 
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The Institution of Electrical Engineers. 

An ordinary meeting of the Institution will 
take place on Thursday, May 10th, at Savoy Place, 
Victoria Embankment, W.C.2, at 6 p.m., when 
Dr. J. A. Fleming, F.R.S., will deliver the Fourteenth 
Kelvin Lecture, entitled Problems in Telephony, 
Solved and Unsolved.” An interesting feature 
will be the presentation of the Faraday Medal to 
the Hon. Sir Charles A. Parsons. 


Concert Artistes Meet B.B.C. 

An important decision was arrived at on Sunday, 
May 6th, when the Concert Artistes’ Association, 
meeting at St. George's Hall, Langham Place, W. I., 
discussed the subject of broadcasting in relation 
to the profession. The chair was taken by Mr. 
John Humphreys, supported by Sir Wm. Bull, 
M. P., and others. Several representatives of the 
B. B. C. were present, including Mr. J. C. W. Reith, 
General Manager. 

The seriousness of the position was emphasised 
by members of the Association, several of whom 
spoke bitterly against the B.B.C., while the re- 
presentatives of the latter urged the benefits 
conferred by broadcasting. 

Finally, unanimous assent was given to a pro- 
posal of Mr. Joe Pearson, the song writer, who 
suggested that new contracts between artistes and 
the B.B.C. might be submitted to a committee of 
the Association, giving them an opportunity of 
considering such essential points as the terms of 
engagement and the fees to be paid. 


To the Editor of THE WIRELESS WORLD AND 
RADIO Review. 

Srr,—May I beg the hospitality of your columns 
to correct briefly one or two of the points on which 
your correspondent Mr. J. G. Lucas seems un- 
instructed ? 

Firstly, your correspondent would appear to 
have been unfortunate in the types of rectifier 
he has selected for trial, as a good modern electro- 
lytic rectifier is no more messy and requires no more 
attention than the accumulator it charges. 

Secondly, the cost of replacing a Tungar bulb 
is, I understand, £4 10s. for the 5 amp. type, 


and this is, I find, not guaranteed as I had supposed 


but an allowance is made should t not last 600 hours. 

Accepting this figure, the cost is zd. per hour 
for the bulb only. As 10 hours will be needed 
at the 5 amp. rate, I regret I am unable to revise 
my conservative estimate of ls. 6d. per charge. 

Mr. Lucas states the chances are that the 
life of the bulb is likely to be much longer.” 
I am deäling with guaranteed facts, not estimated 
chances.“ 

Thirdly, I regret my statements re efficiency 
are not perfectly clear to Mr. Lucas. 

One wave (that is one half cycle) in say the 
negative direction is suppressed or rejected, in 
other words the apparatus fails to use it, wattless 
or not. 

On Mr. Lucas’ reasoning, if neither wave (or the 
whole cycle) were used the efficiency would be 
100 per cent, but the cells would, I am afraid. 
remain unchanged. 

My figures giving the efficiency were taken 
by me from an article on the Tungar rectifier 


Correspondence 


(Wireless World and Radio Review, January 20th, 
1923), by Mr. Rushton, under the direction of 
Professor Mather. 

Mr. Lucas states he attains an efficiency of 
40 per cent. presumably to be quite fair under 
the conditions we are discussing, but he will, I 
am sure, pardon me for preferring to accept the 
efficiency given by Professor Mather of about 
29 per cent. as authoritative. 


MORTIMER A. Copp. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 


SIR. — I read with interest Mr. J. G. Lucas’ letter 
on charging accumulators from A.C. mains with 
Tungar rectifier. 

Perhaps it might be of interest to give my 
experience with the Zenith Magnetic Rectifier 
(vibrating reed) which I have had in constant 
use for two years. 

It charges an 8 volt 22 amp. actual accumulator, 
taking just under half a unit. It charges a 6 volt 
33 amp. actual, taking just a shade over the half 
unit from the main. This, with our local supply 
A.C. at 6d. per unit, averages 3d. per charge. ‘The 
contacts are in perfect condition, and have never 
received attention. 

I put a 2 microfarad Mansbridge condenser 
across the contacts, and the sparking is practically 
nil, and it charges very comfortably at 4 amps., 
whilst as to noise, the hiss of the gas from the 
accumulator is as loud as the noise of the reed 
working, which shows its quiet working. 

An occasional adjustment of the reed, whilst 
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charging, say about every three hours, is all that 
is required to stop any sparking, and then only 
a fraction of a turn of the adjusting screw. 

The whole thing is very simple, and requires 
no skill to operate. 

I am not interested in the Zenith rectifier in any 
Way, except that it has given me very satisfactory 
service, and it may be of interest to vour readers. 

W. A. PELLY. 
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Radio Society of Great Britain. 


The May lecture, to be delivered before tlie 
Society by Prof. E. W. Marchant,’ D. Sc., will be 
entitled: “The Methods of Preventing Interference 
in Wireless Receiving Sets.” The date of the 
lecture will be announced later. 

An Ordinary General Meeting of the Society was 
held on Wednesday, April 25th, at 6 p.m., at the 
Institute of Electrical Engineers. 

As it was anticipated that the paper would be 
a long one, the President postponed the reading 
of the minutes until the next meeting, and called 
upon Mr. G. G. Blake to give his lecture entitled 
Some Historical Notes on Wireless Telegraphy.”’ 
A number of most interesting exhibits of historical 
interest were on view. 

At the conclusion of the lecture (for report see 
future issue of this journal) a vote of thanks was 
proposed by Mr. A. A. Campbell Swinton, 
who commented on the large amount of work 
that had been put into-the collection of so much 
material by the author, and referred to Dr. J. A. 
Fleming's Fifty Years of Electricity as being 
probably the only other account which contained 
anything like this amount of information. 

The vote of thanks was seconded by Mr. G. F. 
Phillips, who also paid a tribute to the amount 
of work associated with the preparation of the 
lecture, and only regretted that the lecturer had 
not continued his observations so as to deal also 
with the early discoveries connected with the 
thermionic valve. 

It was announced by the President that the 
following members and associate members had 
been elected :— 

Members: Arthur Hoare, Harold F. Cook, 
Brian G. E. Haywood, C. K. Murrey, Edward 
Mackie, L. F. Hunter, D. K. Morris, D. G. Scott, 
John Salter, A. W. Nicklin, Major R. Creyke, 
F. H. Hobday, J. W. B. Barkwith, J. W. F. Cardell, 
W. Engelke, C. H. E. Ridpath. 

Associate Members: Edward Gillett, W. E. Beard, 
L. T. Bridgman. 

The following Societies were also accepted for 
affiliation :— 

Ingatestone and District Radio Society, Leyton 
Radio Association, Sydenham and Forest Hill 
Radio Society, Social and Athletie Club (J. & E. 
Hill, Ltd.). Dartford, The Grays and District 
Radio Society, County of London Electric Supply 
Co., Ltd., Radio Society, Felixstowe and District 
Radio Society, Berwiek-upon-Tweed Wireless 
Society, The Working Men's College Wireless 
Society, Burndept Radio Society, Evesham and 
District Radio Society, Aquarius Radio Society, 
Vauxhall Metro. Radio Society, Hall Green Radio 
Society. 

The meeting adjourned at 7.30 p.m. 


‘Ipswich and District Wireless Society. 
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Books, Catalogues, etc., Received. 


Comment Recevoir la Téléphonie Sans Fil. 
By J. Roussel, General Secretary of the Société 
d'étude de Télégraphie et de Téléphonie sans fil. 
(Paris: Librairie Vuibert, Boulevard Saint- 
Germain, 63 pp. 272, with 126 figures. Price 
6 francs). 

101 Receiving Circuits. 
(New York City: 
Place. Pp. 48. 


By M. B. Sleeper. 
M. B. Sleeper, Inc., 88, Park 
Price Fifty Cents. ) 


Messrs. Rogers, Foster & Howell, Ltd., have 
issued a descriptive list of their latest radio in- 
struments, which are conveniently arranged in 
three classes, according to range and selectivity. 
Copies can be obtained from the Company at 
Balsall Heath, Birmingham. 

Two leaflets have been issued by Messrs. A. H. 
Hunt, Ltd., describing the H.A.H. Wander Plug, 
Valve Protector and Battery Tester, and the 
H.A.H. Variable Grid Leak. Their address is 
Tunstall Road, Croydon, Surrey. 


Forthcoming Events 


FORTHCOMING EVENTS. 


FRIDAY, MAY Ilth. 


Sheffield and District Wireless Society. At 
7.30 p.m. At the Dept. of Applied Science, 
St. George's Square. Practical Demonstration. 

Leeds and District Amateur Wireless Society. 
At 7 p.m. ‘Aerials: Outdoor, Indoor and 
Loops,” by Mr. A. M. Bage (President). 

Bath Radio Club. At 8 p.m. At the Red 
House, Bath. Smoking Concert (including 
Gadgets Competition and Radio Auction.” 

Radio Society of Highgate. At 7.45 p.m. At the 
1919 Club, South Grove. Lecture: The 
Construction of Amplifiers,” by Mr. C. A. V. 
Sowter. 

Belvedere and District Radio and Scientific 
Society. Lecture: Electric Railways (Illus- 
trated), by Mr. R. G. Herschell. 


MONDAY, MAY 14th. 


At 
8 p.m. At 55, Fonnereau Road. Lecture by 
Mr. W. ‘Butters. 

The North London Wireless Association. 
At the Northern Polytechnic Institute (Physics 
Theatre), Holloway Road, N. Lecture: Ele- 
mentary Principles, Part VIII,” by Mr. F. S. 
Angel. 


TUESDAY, MAY 15th. 


Plymouth Wireless and Scientific Society. 
At 8 p.m. Lecture: ‘‘ Magnetism,” by Mr. Monk. 


THURSDAY, MAY 17th. 


Ilford and District Radio Society. Lecture: 
“ Ebonite,” by Mr. A. P. Welch. 
Redhill and Reigate Radio Society. At 8 p.m. 


Lecture: Loud Speakers, by Mr. Pope. 
Derby Wireless Club. At 7.30 p.m. At the 
Shaftesbury Restaurant. Lecture: Radio 


Gadgets,” by Mr. F. J. Cowlishaw. 
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and “ Fading of Signals” 


INVESTIGATION TO BE UNDERTAKEN BY THE RADIO RESEARCH 
BOARD WITH THE CO-OPERATION OF AMATEUR STATIONS. 


T their last meeting the Radio Re- 
search Board recommended that an 
investigation should be undertaken 

into the occurrence of blind spots” and 
“fading of signals observed in connection 
with broadcasting and other transmitting 
stations, and it was suggested that observations 
on these points by amateurs might be 
invited through the Radio Society of Great 
Britain. 

Accordingly, a letter was sent informing 
the Society that a conference was held on 
April roth, at which were present Admiral 
of the Fleet Sir Henry Jackson, Dr. Eccles 
(President of the Radio Society of Great 
Britain), Professor Howe, Mr. Campbell 
Swinton (Chairman of the Commission of 
the U.R.S.I. dealing with amateur co-operation 
in research), and Dr. Rayner (Chairman 
of Sub-Committee A of the Radio Research 
Board). It was agreed that copies of a 
memorandum setting out the manner in which 
observations should be made, should be 
forwarded to the Secretary of the Radio 
Society of Great Britain, with the request 
that he would be good enough to circulate 
copies to members and to the Secretaries of 
affiliated societies with an invitation to the 
latter to forward to the Secretary of the Radio 
Research Board the names of six to ten of 
their members who would be willing to carry 
out observations as suggested in the memoran- 
dum on behalf of the board: The Conference 
requested that the Secretaries of Societies 
should be asked to select as far as possible 
members widely scattered over the district 
from which the particular Society drew its 
members. It also was further agreed that 
mo useful results could be expected from 
observing stations situated within five miles 
of a broadcasting station. 

The memorandum upon the subject states 
that the Radio Research Board are of opinion 
that an enquiry into the cause of reported 
fading of signals during broadcasting and to 
irregularity in the strength of signals in different 


localities, not attributable to the distance of 


the receiving from the transmitting stations, 
should be undertaken. In order to carry 
out this satisfactorily a considerable number 
of receiving stations in different localities in 
the country are necessary, and systematic 
reports from those stations willing to co- 
pa i should be obtained stating accurately 
and local weather conditions, and 
indicating that the irregularity cannot in any 
way be attributable to faulty working of the 
receiver employed. 
These reports should be forwarded. 
monthly on the first of each month, addressed 
to— 


The Secretary, 
Department of Scientific and Industrial Research, 
(For Radio Research Board), 
16, Old Queen Street, 
London, S.W.1. 
(If so e no postage stamp is necessary.) 


Reports will be analysed and compared by the 
appropriate Sub-Committee of the Board, 
and brief abstracts of the results will be 
forwarded from time to time to those taking 

in the investigation, or the results will 
be published in the Scientific Press. 


The particulars required to be filled up on 
the form are as follows, and pads of forms will 
be forwarded to any one ready to take part in 
the work, who employs a valve receiving set. 


The form to be issued by the Radio 
Research Board calls for the following in- 
formation: 


Name. 

Address. 

Any special qualifications of the observer. 

Local surroundings of station. 

Town, Country, Hill, Valley, etc. 

If situated near any large metallic masses, 
trees, buildings, etc., the distance from 
them to be stated. 

Receiving apparatus. Brief description. 

(The above information need not be repeated 
after the first report unless any change 
is made in it.) 
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TABLE FOR RECORDING OBSERVATIONS. 


a 
Wave- 
length. 


— 


Stat ion 
Transmitting. 


Standard 
Time. 


Type of 
Emission. 


6 


Signal Strength 
at time 
indicated. 


The Time recorded in Column 2 should 
be standard time at various periods in the 
year, i.e., G. M. T. in winter and British 
Summer Time when this is introduced. 

Type of emission, Column 5, is C. W., Spark 
or Speech. 

In order to indicate a fading effect three or 
more observations should be made. The times 
at which the signals were last heard to be of 
normal strength should be given in Column 
2 and their strength in Column 6. The strength 
at various intervals during the period in which 
the fading effects were observed should then 
be given with their corresponding times, 
and if possible the time at which the strength 
became normal again. In the remarks column 
should be recorded the weather conditions, 
strength of atmospherics, and whether the 
bearing of the transmitting station, if observed, 
varied during the fading period, whether 
changes in the adjustment of the receiving 
apparatus were made in the period. If 
accumulators or batteries were changed this 


should be recorded, and, in short, any indica- 
tion that the fading might be traced to the 
instruments in use, or whether the phenomenon 
could be accounted for by any local 
occurrence. 

The strength of signals should be recorded 
1 to the following scale :— 

o. Inaudible. 
1. Just audible. 
2. Very faint, unreadable (speech in- 
distinguishable). 

. Just ‘readable (in speech words just 
distinguishable). 
. Faint. 
Rather faint. 
Fair. 
Good. 
Strong. 
Very strong. 

Accurate recording of signal strength will, 
it is hoped, be of considerable assistance in 
locating districts in which signals are abnormally 
strong or weak from particular stations. 


D SO W 


BROADCASTING. 


GREAT BRITAIN. 

Regular evening programmes, details of which 
appear in the daily Press, are now conducted from 
the following stations of the British Broadcasting 


Company :— 
London 2 LO 369 metres. 
Birmingham 5IT 420 35 
Manchester 2ZY 385 5 
Newcastle 5 NO 400 a 
Cardiff 5 WA 353 n 
Glasgow 5 80 415 a 
FRANCE. 
Eiffel Tower. 2,600 metres. 12.15 a.m. weather 


reports (duration 10 mins.) 7.20 p.m., weather 
reports and concert (duration about 30 mins.) 
11.10 p.m., weather reports (duration 10 mins. ). 
Radiola Concerts. 1,780 metres, 6.5 p.m. news; 
6.15 p.m. concert till 7 p.m.; 9.45 p.m. news ; 


L’Ecole Supérieure des Postes, Télégraphes 
et Téléphones de Paris. 450 metres. Tuesdays 
and Thursdays, 8.45 p.m. to 11 p.m. Saturdays, 
5.30 p.m. to 8.30 p.m. 

Lyons (YN). 3,100 metres, 1-5 kW. 11.45 a.m. 
to 12.15 p.m. daily (Sundays excepted). Gramo- 
phone records. 


BELGIUM. 


Brussels (BAV). 1,300 metres, 1 kW. Sunday, 
Tuesday and Thursday, 6 p.m. 


HOLLAND. 


PCGG. The Hague, 1,050 metres, Sunday : 
4 to 6.40 p.m., Concert. Mondayand Thurs- 
day: 9.40 to 10.40 p.m., Concert. (Monday 
concerts are sometimes given on 1,300 metres, 
notice of this being given on the previous 
Sunday.) 


10 p.m., concert till 11 p.m. 
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WIRELESS ASSISTS THE STUDY 
OF EARTHQUAKES. 


By W. G. W. MITCHELL, B.Sc., F.R.A.S., F. R. Met. S. 


This article deals with the methods by which earthquakes are recorded and coded for rapid circulation 


by wireless. A e is given of the . 


and the manner in which the recorded data is embod 


ent used for observing and locating earthquakes 
ied in the reportssent out by the Eiffel Tower and 


other transmitting stations. 
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A record as made by the Setsmograph. The paper is carried on a drum and the lines which terminate on 


the right-hand side are recommenced on the left. 


The point marked 8.1.3, referred to on page 191 can be 


discerned near the centre of the record and represents the time of inception of the first wave. 


HE amateur will have seen from the 
Year-Book that the Eiffel Tower and 
Bordeaux occasionally transmit news 
relating to earthquakes and other smaller 
tremors of the earth known as micro-seismic 
disturbances. The causes of these disturb- 
ances, even if fully known, will not form the 
chief consideration in the present article. 
Rather shall we confine ourselves to such 
explanation of earthquake phenomena as will 
help to make these coded telegrams more 
intelligible. 

As a matter of fact, we know very little 
concerning the interior of our earth and its 
composition and temperature, and our present 
knowledge of the interior has been largely 
gathered from the systematic study of earth- 
quakes. Thus we are led to believe that there 
is an outer shell or rocky crust extending 
downwards to a depth of about fifty miles. 
Below this is a metallic core of very different 
composition. Earthquakes are supposed to 
originate somewhere between 200 and 300 
kilometres below the surface. Starting from 
the origin or focus, the tremors due to the 
quake spread out in the form of elastic waves. 
Some of those travel through the earth either 
as longitudinal. compressional waves or as 
transverse mass vibrations. These are the 
primary and secondary waves referred to in 
the radiotelegrams as P and S waves respec- 
tively. They are of first importance in 
enabling us to tell the distance away of the 
focus. Other waves known as PR (primary 
reflected) and SR (secondary reflected), PR, 
and SR,, etc., do not come direct but are the 
waves reflected from positions midway (or 
one third, etc.) of the distance on the surface 


between the epicentre and the observing 
station. 

The quake is most severely felt at the epi- 
centre or point on the surface immediately 
above the focus as in Fig. 1. This is the 
region of wholesale havoc and destruction 
to life and property in the case of severe 
earthquakes. For example, let us take the 
great Chinese earthquake of December 16th, 
1920. The estimated loss of life is given as 
40,000 which is a comparatively small figure 
SEISMOLOGICAL STATION 


Fig. 1. Diagram’ showing wave motion through the 


earth. 


for a shock of this magnitude. The area 
disturbed as a result of the quake, covered 
roughly three million square miles, that is an 
area almost equal in size to Europe. This 
does not mean to say that in the outer regions 
far removed from the epicentre, the feeling 
of disturbance or movement of the ground 
was experienced as something sensible to 
human feelings. The modern seismograph 
designed to register minute earth tremors 
is many times more sensitive than the human 
body. 
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Recently I had the privilege of visiting 
Mr. J. J. Shaw’s geismological station at 
West Bromwich, and it is by the courtesy 
of Mr. Shaw that I am able to reproduce 
photographs of the actual instruments he is 
making for detecting minute earth movements. 
They are sometimes called micro-seisms, 
although their connection with earthquakes 
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This photograph shows the details 

of the clock (right of cylinder) and 

revolving drum. The drum is 

covered with sensitised photographic 

paper and the record made by a 
point of light. 


Details of the seismograph, showing 

method of suspension of the steady 

point (A), horse-shoe magnet (B), 

damping device (C), mirror (D) 

which reflects light beam on to 
recorder. 


is not yet fully established. The instruments 
are known as seismographs and the records 
obtained, seismograms. As to the sensitivity 
of the Milne-Shaw instrument, it is sufficient 
to put one’s weight against the wall of the 
cellar where the apparatus is housed to cause 
a “ swaying of the recording pen and inci- 
dentally the ringing of an alarm bell. I would 
venture to go so far as saying that Mr. Shaw’s 
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station is burglar proof! People walking 
about upstairs cause sufficient “ rocking ” 
of the house for the sway to be registered 
by the seismograph down in the cellar. Nor- 
mally, of course, the contacts of the alarm 
are opened out so that every minute disturb- 
ance does not start the alarm ringing. But 
it is surprising how ones ideas of a solid earth 
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are changed after a little acquaintance with 
a seismograph. A fall of rain or a heavy 
wind, clouds screening the heating rays of the 
sun, the vibration due to passing football 
crowds, are all duly registered by the instru- 
ments at West Bromwich. 

I shall now describe, very briefly, the in- 
strument itself. The essential thing is to get 
a steady point, that is, something that will 
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remain steady while the earth, in supporting 
the apparatus, trembles beneath it. Turning 
to the illustration of the Shaw-Milne Seismo- 
graph, the steady point (A) is a mass weighing 
1 kilogram, supported by fine wires 
from the upright pillar which is itself 
out of the true vertical. The steady 
point is affixed to the horizontal pen- 
dulum, one end of which is free (the 
nearer end) and the other pointed end 
rests in an agate cup at the lower end 
of the pillar. The tilt of the pillar and 
consequently the period of vibration 
of the horizontal pendulum can be 
altered by means of the thumb screws 
(E). (C) is a small solenoid for ad- 
justing the damping which in the Shaw- 
Milne instrument is 20:1. The free 


end of the pendulum, or end furthest | 


from the pillar, is made of very light 
aluminium rod. A source of light 
emanating from a small oil lantern 
strikes the mirror (D) which reflects 
the beam, through a narrow slit in the 
recording box, and finally on to the 
revolving drum. This mirror (D) stands on 
the same concrete base on which the instru- 
ment rests. A typical record is illustrated 
through the kindness of Mr. Shaw, and it 
shows how remarkably fine and clear the 
trace made by the moving spot of light 
really is. 

In localising earthquakes, two phases are 
utilised, namely (1) P, the very first disturbance 
of the trace which comes as a direct blow 
through the earth, and (2) S, which also comes 


A clearer view of the revolving drum and clock. 
lamp can be seen on the left. 


through the earth but is in the nature of a 


shake and therefore travels less rapidly. 
It is thus possible for a single station equipped 
with two seismographs, one with a north- 


Mr. J. J. Shaw, Director of the West Bromwich Seismo- 
logical Station uh his latest form of Seismograph. 
instruments are now installed in many different parts 
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south pendulum and the other seismograph 
having its pendulum east-west, to record the 
direction as well as the distance away of a 
quake. 


— a a. 
P -S - 
* 


These 
of the Empire. 


The instant taken for the time of arrival 
of P is the inception of the first wave or the 
point where the trace departs from the normal 
sine curve. This is marked in the record 
8.1.3. Thus in. utilising a record, great 
importance is attached to the beginning of 
P, as well, of course, as to the timing of the 
record. For this latter calibration the light 
spot is interrupted every minute, as will be 
seen in the record, from a master clock checked 
by the Paris Time Signals. Between P and S 
come the reflected waves PR; these 
are not very clearly marked on the 
particular record illustrated. The S 
waves which follow next are easy enough 
to distinguish from the P waves; the 
only difficulty is to give precision to the 
junction of P and S. Following closely 
after S are the SR waves. These 
primary waves travel through the earth 
at a speed roughly equal to twelve 
kilometres a second, while the secondary 
come at eight kilometres a second. 
Further along still come the long waves 
or L waves. These are propagated as 
surface waves along the arc joining the 
origin to the observatory and with a 
probable velocity of four kilometres a 
second. 

It will thus be seen that from the moment 
of inception of P until all the waves die out, 
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the spot of light is never still. As I have 
already pointed out, the difference in time of 
the arrival of P and S (i.e., S—P) is the all- 
important element for the seismologist, for 
this gives the distance away of the. shock. 
Let us take a further example to make this 
clear. The primary waves of the great shock 
of 1920 already mentioned, arrived at the 
Zi-Ka-Wei Observatory (China) at 12h. gmin. 
16sec., and the secondary at 12h. I1min. 45 sec., 
which gave the distance of the epicentre from 
Zi-Ka-Wei as about 1,400 kilometres. Two 
minutes later, one of the recording levers 
dismounted, and after 34 minutes more the 
other passed off the recording paper and was 
thrown out of action. Hence the desirabiljty 
of arranging for an audible signal when the 
recorded waves reach a certain amplitude. 


Details of seismological reports trans- 
mitted by the Eiffel Tower FL. 


(a) These reports give information con- 
cerning earthquake disturbances registered 
by the instruments at the Geophysical Observa- 
tory at Strasbourg or communicated thereto 
by co-operating observatories at Algiers, 
Athens, Barcelona, Brussels, Coimbra, Oxford, 
Paris, Rome, Zurich and Wei-Hai-Wei. 

(b) Times of Transmission—The messages 
are sent when necessary, either (1) at the end 
of the 1920 G.M.T. synoptic weather report 
on a 7,300 metres continuous wave or (a) at 
the end of the 1005 G.M.T. International 
Collective Weather Report on a wavelength 
of 2,600 metres spark. 

(c) Form of Messages—The messages may 
take one of three forms according to whether 
they refer to (a) micrasseismic disturbances 
(i. e., those small disturbances recorded by 
the seismographs which may be due to the 


Code number 1 

Phase P. 
Meaning iP 
Code number 5 

Phase S. 
Meaning iS 
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passage of depressions over the land or to 
the conflict of waves beating against the cliffs, 
or possibly a combination of the two causes), 
or (b) earthquakes. 

(1) The reports are preceded by the words 
“ Sismo Strasbourg,” followed by a message 
en clair (French) giving details of quakes of 
feeble intensity. 

Example.—‘ Sismo Strasbourg, le 28 mai, 
longues ondes vers 20h. I2m., maximum 
N.S., 20h. 26m. Séisme lointain 21h. o§m. 
46sec., max. 21h. 44m.” 

(2) The message frequently contains in 
addition particulars of micro-seismic dis- 
turbances. 

Example.—“ Sismo Strasbourg du 6 or 7 
juin, agitation croît légèrement.” 

(3) Important earthquake news is sent in the 
following code 

ddaap phhmm ssttt D,D,DDD 
Where— 
dd = day of month. 
aa = azimuth of epicentre from 10° to 
10°, counting from N. through E. 
(01-36), based on any clear in- 
dications of the trace. 
The addition of 50 (51-86) indi- 
cates that the azimuth is uncertain 
by 180°. 
The figures 91-98 indicate that 
the direction is vague and esti- 
mated only to the nearest 45° ; 
99 indicates that no azimuth 
determination has yet been made ; 
oo that it seems impossible. 
pp refer to phases P (primary) and 
S (secondary). The first (1—4) 
concerns P and the second (5—8) 
S in accordance with the table 
below; the figure 9 for either 


2 3 
P and P clear P beginning 
badly defined 
on trace. 
6 | 7 
| 
4 eS = 
S clear beginning 
badly defined 


| on trace. 
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P or S indicates that the minutes 
signal has interfered with the 
beginning of the wave (the pen 
which makes the trace on the 
recording ribbon is out of con- 
tact at this instant). 
Fig. 2 will best explain the significance 
of iP and eP. For disturbances near at hand, 
when the epicentre is less than 700 km. 


——v/"/— — ä — — S NASA Na 
(a) (b) (e) 
(a) Coded as P. (b) Coded as iP. (c) Coded as cP. 


Fig. 2. Typical records showing how they are coded. 


distant, waves represented by the symbol 


P are noted. 

hh mm ss are hours, minutes and seconds 
G.M.T. of the beginning of P 
(i. e., the inception of P). 

ttt is the difference in seconds of the 


times of arrival of the S and P 
waves, 1.e., SP in sec. 


gives the difference P—P in 
seconds for close earthquakes ; 
if this difference is not clear D,D, 
is replaced by code figures 99. 

is the distance in kilometres for 
close quakes. 

is the distance in kilometres for 
distant quakes. 

The region of the epicentre is given en clair 
whenever possible, and also an indication of the 
intensity of the disturbance. 

Examples—20991 50051 33393 04830 
Turkestan. 

Translation.—Disturbance on the 20th of the 
month, azimuth of epicentre not yet determined; 


D,D, 


DDD 
D,D,DDD 


Classified Broadcast Receivers. 

Realising the difficulties of choice which beset 
the prospective purchaser, Messrs. Rogers, Foster 
& Howell, Ltd., of Balsall Heath, Birmingham, have 
divided their sets into classes A, B and C.“ 
Class A4 includes sets for use within a few miles 
of a broadcasting station, Claas B” are more 
expensive receivers for use at greater distances, 
and Class “C” embraces a superfine range of 
instruments. Details of all these sets, from a 
simple crystal receiver to an elaborate 100 guinea 
cabinet installation, are admirably presented in 
the firm’s latest catalogue, a copy of which we 
have received. 


Transatlantic Telephony ? 

In our issue of April 14th we reported that 
Messrs. R. W. Galpin (5 NF), of Herne Bay, 
had heard a very clear transmission of a somewhat 
frivolous nature on 380 metres during the early 


THE WIRELESS WORLD AND RADIO REVIEW 


193 


P waves clear; S waves clear; inception of 
both P and S waves clear; begining of 
quake noted as oh. 51m. 33s.; difference 
S—P = 393 sec.; distance away 4,830 km. ; 
epicentre Turkestan. 


Reports Transmitted by Bordeaux LY. 


Important earthquake news, class J3 above, 
is broadcast by this station at the conclusion of 
the scientific time signals at 2000 G.M.T. on 
a wave of 23,450 metres (c.w.). These messages 
are coded as above. 

The rapid means of communication afforded 
by wireless is therefore seldom seriously needed 
for locating the epicentre of an earthquake. 
We have already seen that a single well-equipped 
station is able to do this fairly accurately. It 
may easily happen, however, that the records 
of a single station may be indistinct or unreli- 
able. Much depends upon the precision 
with which the beginning of P and S can be 
noted. Uncertainty sometimes arises in the 
case of a single station making a location, by 
the bearing being in either direction along a 
straight line, e.g., either N.W. or S.E. A 
similar difficulty arises in the case of a frame 
aerial. If on the other hand it is known that 
P arrives earlier at Strasbourg than at Oxford, 
this difficulty is overcome. 

Public interest is always aroused when a 
severe earthquake shock is reported, and owing 
to the breakage of wires and cables news from 
the devastated area is only slow in coming in. 
Accurate location is therefore of first-rate 
importance. 

(For further reading on this subject, the 
reader is referred to A Manual of Seis- 
mology,” by Charles Davison, Sc.D. Cam- 
bridge abies Press. 21s.) 


morning of March 25th, and was anxious to know 
whether this was of American origin. On con- 
sulting his log, Mr. C. H. Targett, of 21, High 
Street, Dartford, has found the following entry :— 
“ 25th March, 0355-0420 hrs., wavelength about 
390 metres - Two very good musical items. 
Strength (H. F. and D.) R5.” Does this agree 
with Mr. Galpin's experience! 

French Amateur Station 8 AE. 

With reference to the note which appeared on 
page 25 of the issue of April 7th, in the text it 
should have been stated that numerous tests 
“are to be made instead of are being made,“ 
since we are advised that the station has not yet 
commenced operations. 

The station has allotted to it the call sign 8 AE 


a 
and 8 AE (..-.. ), and it is probable that the 
former call will be used for foreign transmissions, 
and the latter for transmissions in France. 


D 
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Questions and Answers 


AMATEUR; (Cambridge) asks for a 
diagram of a two-valve receiver using one high 
frequency transformer coupled to a detector valve. 

2) What would be suitable condenser values. 
(I) and (2) A suitable diagram is given in Fig. 1, 
and values are indicated in the figure. 


Fig. J. Amateur (Cambridge). Diagram of 

a two-valve receiver. The first valve ts coupled to 

the rectifier through a high-frequency tranaformer. 

The circuit is quite satisfactory for the reception of 
broadcast transmissions. 


E. G. H.“ (Stoke-on-Trent) refers to the 
diagram given in reply to E. R. W.“ (E. 9), 
page 607, August 5th issue, and asks (1) Is a loose 
coupler intended to be used with this receiver. (2) 
What would be suttable values for the condensers. 
(3) For a diagram showing how switches may be 
employed to cut out the low frequency connected 
valves when required. (4) What would be suitable 
dimensions for the reaction coil. 

We would refer you to Fig. 6, April 21st issue. 
Suitable condenser values are indicated. The 
receiver is coupled with a loose coupler, the 
one which you have being suitable. (4) The reac- 
tion coil may consist of 100 turns of No. 36 S.S.C. 
wire. If the plug-in type high frequency trans- 


Fig. 2. 
Frequency amplifier. 


„East Boldon ’’ (Newcastle). 


A three-valve recetver. 
The crystal rectifier and transformer are joined across the anode coil. 


former is used, the reaction coil may conveniently 
be constructed of a piece of circular ebonite 2’ in 
diameter and about 4“ thick, with a groove 1/16“ 
wide and 1“ deep. The reaction coil should be 
constructed so that it swings over the surface 
of the high frequency transformers. 


EAST BOLDON ” (Newcastle) asks (1) 
For a diagram of three-valve receiver which he will 
be able to construct from a three · valve amplifier 
purchased. (2) Would a combination of one detector 
and two L.F. valves be better than one high frequency, 
one detector, and one L.F. valves. (3) Which is 
considered better, to use high resistance, or low 
resistance telephones. (4) Could a crystal receiver 
be used in conjunction with the three-valve set. 

(1) A suitable diagram is given in Fig. 2. The 
first valve operates as a high frequency amplifier. 
Across the anode circuit is a crystal and transformer. 
The crystal rectifies the signal which is amplified 
in the second and third valve circuits which operate 
as low frequency amplifiers. The aerial coil could 
be a winding 4” in diameter and 4” long of 
No. 20 double cotton-covered wire. The anode 
coil could be a winding 4” in diameter and 4” 
long of No. 30 double silk- covered wire. Twelve 
tappings should be taken from each of the windings. 
Suitable condenser values are given. (2) The 
combination of one detector and two L.F. valves 
will give very strong signals when you are receiving 
from the local broadcast station, but the signals 
would be very weak when receiving the trans- 
missions of other stations; therefore we have 
suggested the use of one high frequency connected 
valve, crystal detector, and two note magnifiers. 
(3) We suggest the use of low resistance telephones 
in conjunction with a telephone transformer. 
When high resistance telephones are connected 
directly in the anode circuit of the last note magni- 
fying valve, the anode current flows in the tele- 
phone winding, and there is always the danger 
that the insulation of the windings may be destroyed 
or the windings may burn out, due to the anode 
current. When a telephone transformer is used, 


The first valve operates as a high 
The 


second and third valves operate as note magnifiers. 
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the windings of the primary of the telephone 
transformer may be carefully insulated to withstand 
the anode potential, and the wire used may 
be given such a size that it will safely carry 
the current. Telephones, of course, having a low 
resistance winding, are wound with a comparatively 
heavy gauge of wire, and may therefore be carefully 
insulated. (4) The crystal receiver may be used 
as suggested in reply to question (1). 

„J. R. T. W.“ (S.W.11) asks (1) For a diagram 
of a three-valve receiver which is to be used in con- 
junction with a frame aerial. (2) How many turns 
of wire should be used ona 4’ frame. 

(1) The diagram is given in Fig. 3, and suitable 
condenser values are given. (2) The 4’ frame 
should be wound with 12 turns of No. 18 D.C.C. 
wire. The turns should be spaced $” apart. 
Tappings should be taken every turn from the sixth. 
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results as high frequency amplifier V24” or 
“ Q” type valves. 

(1) The valve described is a soft valve, and we 
therefore suggest you use a potentiometer for 
detection and not a grid leak and condenser. 
(2) A potentiometer connected to control the 
potentials of the high frequency connected valves 
is very useful, and should certainly be employed 
where two or more stages of high frequency 
amplification are used. (3) We suggest you use 
the V24” type of amplifying valve. As a low 
frequency amplifier we suggest you use an R 
type valve. The small cylindrical type valves are 
not very suitable as note magnifiers. 

W. W. B. (Crewe) asks, with reference to 
the diagram given on page 601 of February 3rd 
issue (1) How are switches connected so that. the 
valves not required may be switched out of circutt. 


Fig. 3. J. R. T. W.“ (S.W.11). 
high frequency and rectifier valve. 


R. O. C.“ (Leigh-on-Sea) submits a diagram 
of his receiver, and asks (1) Is wire similar to the 
samples submitted suitable for winding low frequency 
transformers, and what number of turns would be 
required. (2) What would be suitable dimensions 
Jor high frequency transformers having a wavelength 
range of from 180 to 2,600 metres. 

(1) The diagram submitted is correct. (2) We 
regret the sample of wire has not come to hand. 
The primary winding of a low frequency transformer 
may consist of 10,000 turns of No. 42 S.S.C. wire, 
the secondary having 30,000 turns of No. 44 S.S.C. 
wire. (3) It is not possible to give you exact 
information concerning the dimensions of suitable 
high frequency intervalve transformers. The best 
values are determined by experiment. We suggest 
for the shorter wavelengths you use a winding of 
80 turns of No. 36 S.S.C. wire. The other trans- 
formers may have 120, 200, 300 and 450 turns of 
wire for each winding. We would refer you to the 
article dealing with the construction of high 
frequency transformers in the issues of February 
24th and March 3rd. 


** ENTYPE ’’ (Doncaster) asks (1) Whether a 
walve of a type described is suituble as a detector. 
(2) Would a potentiometer connected to the grid 
circus of high frequency connected valves 
improve reception. (3) Which valves give best 


The diagram gives the connections of a receiver with two 
The receiver may be used with a frame for short wave reception. 


(2) What would be the relative sizes of the aerial, 
secondary, and reaction coils. (3) Is it possible 
to arrange a potentiometer for controlling the grids 
of the valves. (4) Would a high frequency trans- 
former be necessary if another high frequency amplifier 
was connected, and is it possible to receive C.W. 
with this receiver. 

(1) Switches may, of course, be connected to 
this receiver so that the valves not required may 
be cut out of circuit. The method is given in most 
of the issues of this journal, and in particular 
we would refer you to the diagram given on page 
702, in the issue of February 24th. (2) If the aerial 
coil is a No. 50 coil, the closed circuit coil would be 
a No. 50 and the reaction coil a No. 35. (3) A 
potentiometer may be: connected if required. 
The method is given in Fig. 1, page 601, February 
3rd issue. (4) Of course, if another high frequency 
amplifier is required, an additional high frequency 
transformer will be required. It is possible to 
receive C.W. with this receiver by coupling the 
reaction coil closely with the closed circuit coil. 


** WORRIED ”’ (N.16) submits a list of material 
which he has in his possession and asks (1) Why 
the signals will not operate a loud speaker. (2) 
Would better results be obtained with a high frequency 
connected amplifier used in conjunction with two 
low frequency amplifiers. (3) Could the filament 
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heating battery be used in connection with the potentio- 
meter employed with the crystal detector. 

(1) and (2) Without a diagram of your receiver 
we cannot help you much, but as the receiver 
comprises one detector and two L.F. valves, we 
do not think you should expect to amplify weak 
signals sufficiently to operate a loud speaker. 
We suggest you add one high frequency connected 
valve. A number of diagrams have been given 
recently in these columns, and we think you will 
have no difficulty in making a choice yourself. 
(3) You cannot use the filament heating battery 
in connection with the potentiometer which is 
joined across the crystal circuit. Separate dry 
cells should be used. 


“L.P.” (N.9) asks (1) For diagram of a 
our-valve receiver with tuned anode coupling between 
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eie. 


Set. 


0-0005 aF 


all 


Fig. 4. “ L.P.” (N. 9). 


the first and second valves. (2)What is the relation- 
ship between the coils used in the circuit: for instance, 
if a No. 100 coil is used in the earth aerial circuit 
what coils are used tn the remaining circuits. 

(1) A diagram of a four-valve receiver is given 
in Fig. 5. (2) If a No. 100 turn coil is used in the 


T 


Fig. 5. D.E.B.” (Cambridge). H.F. ampl:- 


fier with crustal detector, 


primary circuit and the aerial condenser is in series, 
a No. 75 coil should be used in the secondary 
circuit, and a No. 50 in the reaction. 
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„D. E. B. (Cambridge) asks for diagram 
of a receiver comprising one valve and a crystal 
detector 


The diagram is given in Fig. 5. 


J. D.“ (Wakefield) refers to a diagram given 
in the issue of April 8th, 1922, and asks (1) What 
is the advantage of using a variable condenser having 
such a small minimum value of capacity. (2) 
Would it be possible to obtain an actual wiring 
diagram of the receiver described. 

(1) The advantage of using variable condensers 
with a small minimum value of capacity is that the 
tuning range when connected with a given coil is 
extended. However, the 0-0002 mfd. variable 
condensers suggested are quite suitable. (2) We 
regret we cannot give the actual wiring diagram 
of the receiver. 


0001 „F 
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— 
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Four-valve receiving circuit. 


NOTE —T his section of the magazine is placed 

eat the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules: (I) Each question should be numbered and 
written, on a separate sheet on one side of the paper, 
and addressed Questions and Answers,” Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the Questions and Answers 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which is for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fuct that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of 18., or 3s. 6d. for a maximum of 
four questions. (7) Four questions ts the mazi- 
mum which may be sent in at one time. 
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The Broadcast Position. 


No new developments with regard to 
the broadcasting problem have been recorded, 
and the whole matter is still awaiting the 
recommendations to be made by the newly 
appointed Committee of Enquiry which is 
now sitting. It is understood that, as is 
usual in such cases, this Committee 1s calling 
witnesses to represent all interested parties, 
and the action taken at a meeting held on 
May gth by the Entertainments Broadcasting 
Joint Committee, which represents theatres, 
concerts, copyright interests and actors, is 
therefore noteworthy. The Committee decided 
unanimously that no evidence should be 
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1923. 


tendered to the Broadcasting Committee on 
behalf of the Entertainments industry unless 
and until the industry is represented on the 
Committee set up by the Postmaster-General.” 


The National Association of Radio Manu- 
facturers is also taking active steps to present 
their views before the public. Announce- 
ments of the policy of this Association are 
being published in the advertisement columns 
of the daily press, and it is believed that this 
is the first occasion on which a definite policy 
on the part of the Manufacturers with regard 
to the broadcasting situation has been made 
public. This Association endorses in principle 
the proposal for facilities to be given to those 
who wish to construct their own sets, provided 
that parts should be stamped B. B. C.“ 
It will be remembered that in the memorandum 
of the Radio Society of Great Britain addressed 
to the P.M.G., the Society expressed the view 
that it could not endorse a requirement that 
component parts should be marked “ B.B.C.” 
The Society, however, offered no objection 
to an endorsement limiting the purchase 
of components to those marked “ British 
manufacture.” 


The effect of any regulation requiring 
component parts to be stamped B. B. C.“ 
would be to strengthen the position of the 
Broadcasting Company very considerably, for 
every manufacturer would have to become 
a member of the British Broadcasting Company 
before he could mark his apparatus. Such 
an arrangement would, of course, guarantee 
support for the Broadcasting Company and 
ensure adequate funds for good programmes. 


The question of the methods to be adopted 
for financing broadcasting is one which will 
no doubt occupy much of the attention of 
the newly-formed Committee, whose recom- 
mendations will be awaited with the greatest 
eagerness by every party and interest concerned. 
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A CONSTRUCTIONAL ARTICLE OF SPECIAL INTEREST. 


BUILDING A WAVEMETER 


The principle of the Townsend wavemeter is embodied in the design of this instrumnt. 


The tuning 


range is covered by a variometer, the coils of which may be connected in series or parallel and 


shunted with a small or large air die'ectric condenser. 


The method of making up the variometer 


inductances and the fixed value condensers is unique, and the manner by which the circuit changes 


are effected by means of a drum switch is of special interest to the experimenter. 
The constructional ideas introduced by the author into 


meter is capable of accurate calibration. 


Such a wave- 


the design can readily be applied to receiving apparatus in general. 


By 5 RL. 


HE wavemeter illustrated is similar 
in general principle to the well-known 
“Townsend ” type, but has several 
novel points in its construction, and has been 
found very satisfactory in use. It was made 
almost entirely from odds and ends in the 


. 


difficult to maintain constancy of calibration 
with the latter when subject to the rough-and- 
tumble of frequent use. 

The variometer rotor is an “ Elwell,” as 
made for broadcasting reception, but with the 
winding space reduced ;; in. in diameter in 


AKT TE RR 
CONTACT -> Sa 


From this photograph it is possible to immediately grasp the unique principles, and very little 
explanation is needed for building the wavemeter, makiug use of materials that be to hand. 


workshop, and roughly calibrated from signals 
of approximate known wavelength received on 
a valve set. More accurate calibration curves 
have since been made by comparison with a 
standard wavemeter. 

Like the Townsend, it employs a variable 
inductance with fixed condensers, in preference 
to fixed coils and a variable condenser, as it is 


the lathe, thus accommodating a deeper 
winding between the flanges. This is triple- 
bank wound with three layers of No. 22 D.C.C., 
the turns being fixed where necessary during 
winding by a touch of celluloid cement. The 
stator is honeycomb wound, with three layers 
of the same wire, the following method being 
adopted after several less successful trials. 
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The wooden knob of a bar-bell was used as 
a former, as it happened to be the exact 
diameter required. One hemisphere of this 
was drilled with three equidistant rows of 
holes, each row consisting of 21 holes 3; in. 


POSITION & 


0-00078 sf 


The wiring up of the wavemeter to this circuit does not 
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Four small L-shaped brackets made from 
sheet brass attach the stator to the underside of 
the ebonite panel. 

An air-dielectric condenser is fitted, made 
up from the semi-circular aluminium fixed 


OF BARREL SWITCH 


BUZZE 


Pp | OFF 


oduce an involved arrangement of leads to give the 


six wavelength ranges. The vertical strips represent the connectors on the drum switch in the six postions, 


in diameter. Wire nails of about the same 
diameter were placed in these and lightly 
tapped home with a hammer. This avoids 
splitting the wood, and ensures greater accuracy 
than when the nails are driven in without 
drilling. The nails were numbered from 
I to 21 in each row. Winding was commenced 
at No. 1 in the “equatorial” row, and taken to 
No. 6 in the middle row. It was bent slightly 
round this and taken to the outside of No. 11 
in the “ polar” row, round which it passed 
to No. 16 of the middle row and on to No. 21 
of the first row. This sequence was repeated 
(i.e., in steps of five nails at a time) until the 
winding was completed, forming one-half of 
the stator. It was then fixed by dabs of 
celluloid at the exposed crossings, and when 
dry the nails were pulled out gently and the 
winding removed from the former and fixed 
with celluloid varnish. The other half was 
wound in exactly the same way. 

The halves are mounted as shown between 
two plates of ebonite $in. thick, which are 
drawn together by nuts on 2 BA. brass 
“ studding.” The windings are tightened 
against two small separators of ebonite, thus 
leaving a space for the rotor spindle to pass 
through. 


plates used for variable condensers. These 
are alternately reversed and held between 
spacing washers on six BA. brass rods. The 
construction is clearly shown in the photograph. 
The buzzer is mounted on one of the ebonite 
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Wooden hemisphere with wire nails used for winding 
the variometer stator. The manner in whichyhe wire 
passes over the nails is indicated. 


plates of the stator support in such a position 
that its adjusting screws can be reached by 
inserting a small screwdriver through holes in 
the wooden case. The buzzer windings are 
shunted by a resistance of about 10 ohms, 
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non-inductively wound on a small ebonite 
former. A lamp is also fitted for indicating 
resonance when metering a transmitting set, 
and has an air-core choke coil in series between 
it and the battery. A rotary switch-arm is 
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The finished wavemeter. 


mounted on top of the panel, having contacts 
for ce buzzer,” (0 lamp 39) and cc off.” 

Between the variometers and the condensers 
is fixed a barrel switch which can be set to six 
different positions by means of an external 
knob. Two steel balls are mounted diametric- 
ally opposite in bushed holes in the top of the 
switch drum, and are pressed by helical springs 


New Key Switch for H.F. Circuits. 

It is customary practice to employ key switches 
for the purpose of changing connections in low 
frequency circuits, such as for altering the number 
of valves in operation or transferring signals from 
telephones to loud speaker. The advantages of 
the key type of switch are well-known and include, 
protection of contacts which are beneath the 
instrument panel, the changing of a number of 
contacts by one movement, and simplicity of fixing. 
Owing to the large capacities introduced between 
contacts, the usual type of key switch is quite 
unsuitable for such circuit changes as series or 
parallel aerial tuning condenser or varying the 
number of high frequency amplifying valves in 
operation or tune and stand-by in receiving circuits. 
The introduction by Mr. E. E. Bramall, who is 
known to readers as a contributor to this journal, 
of a new type of switch resembling in external 
appearance the usual key pattern, will be welcomed 
by experimenters and manufacturers of wireless 
apparatus. For simplicity the single pole, two- 
position model is shown in the accompanying 
figure, but the multi-contact models can be built 
up having equal efficiency. This new type of 
switch is particularly suited for incorporation in 
apparatus for broadcast reception as it obviates 
the use of elaborate lever switches with Jacquered 
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against a brass disc on the underside of the 
panel. The disc has six countersunk holes 
into which the balls can drop successively, 
thus locating the drum accurately at each of its 
six positions. An external pointer indicates 
the respective settings on a fixed engraved 
scale. 

In positions 1, 2 and 3 of this switch the 
stator and rotor windings of the variometer 
are in parallel, while in positions 4, 5 and 6 
they are in series. In positions 1 and 4 there 
is only the self-capacity of the windings and 
connections. The smaller condenser, about 
0:00025 mfd. capacity, is shunted across the 
inductance in positions 2 and 5, while both 
condensers, totalling o-oo1 mfd., are in circuit 
in positions 3 and 6. Six overlapping ranges 
are thus obtained. 

The interconnections are made with heavy 
gauge bare copper wire, soldered throughout, 
in order to minimise accidental displacements. 
Two phosphor-bronze contact springs are 
provided on the instrument, one of which can 
be seen in the photograph of the underside 
of instrument. When the meter is inserted 
in its case these bear on fixed contacts in the 
latter, to which the battery is connected. Dry 


-cells are used, held in spring clips in the bottom 


of the case, with screw-terminal connections 
to the fixed contacts. 

The total range obtained is from 150 to 
5,000 metres. 


blades, is dust proof, allows of uniformity of 
switches for the H.F. and L.F. circuits and permits 
of the broadcast apparatus more resembling a 
practical household article than a complicated 
scientific instrument. 


Key switch for H.F. circuits. 
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IV—THE CALIBRATION OF A VARIABLE CONDENSER. 


By PHILIT R. Coursey, B.Sc., F.Inst.P., A. M. I. E. E. 


NE of the simplest ways of effecting 

an approximate calibration of a variable 

condenser has already been described 
in the last article. This involved the use 
of five other condensers, each of known 
capacity value. The method gave an indication 
of the straight part of the characteristic curve, 
but did not provide a means of delineating 
the ends, which in many patterns of variable 
condenser are slightly curved. It will there- 
fore be of value to investigate a means of 
determining the ends of the calibration curve 
of our variable condenser before proceeding 
to discuss other methods of measuring the 
capacity, and of plotting out the calibration 
curve. 
In the first place it is possible to make some 
use of the apparatus that has already been 
fitted up to obtain some additional readings, 
which should fit in with the portion of the 
calibration curve that has already been plotted 
out. 

Thus the comparison fixed capacity of the 
test circuit described in the last article may 
be made up not of a single condenser, but of 
two or more of the condensers of known 
value that have already been employed. 
For example, the condensers of approximately 
0-0001 and 0-0002 could be connected in 
parallel, so giving a comparison capacity of 
about 0:0003 microfarad. Also the 0-ooo1, 
and the 0-0002 can be added in turn to the 
0:0004 condenser, giving comparison values 
intermediate between the o0-0004 and the 
0:0007 condensers. Also these two condensers 
can in turn and together be added to the 
0:0007, giving values of approximately 0°0008, 
0:0009, and o-oo1 microfarad respectively. 
For each and all of these capacities the 
corresponding settings of the variable con- 
denser that is under test can be determined 
and plotted on the preliminary calibration 
curve that has already been drawn. In 
arriving at the capacity values to be plotted 


on the curve for each of these settings, 
the exact capacities of the comparison con- 
densers should, of course, be added together, 
and not merely their nominal values. Thus, 
suppose for the sake of example, the 
actual known capacity value of the 0-ooor 
condenser is 0-000105, and that of the 0:0004 
is 0°00036, the capacity of the two used in 
parallel for an additional comparison is 
obviously 0:000465 microfarad, and this value 


should be plotted on the curve, not 0-0005. 


In such tests care should be taken in the 
arrangement of the condensers which are 
connected in parallel, as if they are placed 
close together, or close to other objects, 
slight errors may be introduced by reason 
of the stray capacities between them, or to 
earth. 


Fig. 1. 


These auxiliary readings, while providing 
a confirmation of the main part of the pre- 


‘liminary calibration curve, do not enable 


the shape of the ends of the curve to be 
delineated. For this purpose a slight modifi- 
cation of the arrangement of the circuit is 
necessary. This modification is indicated in 
the diagram Fig. 1, in which L, La, Ci C, 
and T represent the parts of the oscillator which 
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has already been described and used. This 
part of the apparatus is identical with that 
employed before, as also is the coil L}. The 
difference is introduced in the arrangement 
of the switch Sw, which in this case need only 
be a single-throw switch, so as to enable the 
fixed condenser C, to be placed in parallel 
with the variable condenser C, which is being 
calibrated. The leads from the switch con- 


tacts to the condenser C, must be kept as 


short as possible, as their capacity, as well as 
the small capacity between the contacts of 
the switch, will be added to the capacity of 
the condenser C,, and will consequently 
introduce a slight error into the method. 
By taking due precautions as indicated, this 
error can be made reasonably small. It will 
also be reduced by keeping the capacity 
of the fixed condenser C, fairly large—say 
of the order of 0:0005 microfarad. The value 
of this condenser must be accurately known 
as in the case of those used in the earlier 
measurements. 

The method of procedure is as follows : 
Light up the oscillator valve, and allow it 
to warm up for a few minutes so as to get 
into a reasonably steady state, producing 
oscillations of constant frequency. Close the 
switch Sw, thus placing the condenser C, 
in parallel with the test condenser C,, and put 
the latter at the zero point of its scale. Next 
adjust the tuning condenser C, of the oscillator 
valve until the oscillator is brought into 
resonance with the test circuit as indicated 
by the clicks in the telephones, exactly as 
has already been described in articles II and 
III of this series. If found necessary, the rela- 
tive positions of the oscillator and test circuit 
should be adjusted until clearly defined 
clicks are obtained so as to enhance the accuracy 
of setting the tuning condenser. The coupling 
between the circuits should, however, be 
kept as weak as practicable in order to avoid 
undesirable reactions between the circuits 
which would affect the accuracy of the 
setting. 

Having found the best relative positions 
and the correct resonance setting of the 
tuning condenser of the oscillator, these ad- 
justments should not be touched, but the 
switch Sw should be opened so as to disconnect 
the fixed condenser Ca. Then, still not touching 
the oscillator, the test variable condenser C, 
should be adjusted until the test circuit is 
again in resonance with the oscillator as 
indicated by the clicks. The scale reading of 
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the condenser for this adjustment should 
be noted. 

The preliminary calibration curve of the 
condenser, which has already been plotted 
out in the manner described in the last article, 
should now be referred to, and the capacity 
value of the condenser for the scale i 
just obtained should be read off from the curve. 
From the capacity value of this setting thas 
obtained subtract the known capacity of the 
condenser C,, and the difference will be the 
capacity of the test condenser at the zero 
point of its scale. 


0 0 10 60 80 100 120 140 160 180 
SCALE READING 


Fig. 2. Preliminary calibration curve of variable 
condenser, reproduced from Fig. 3 of last article. 


Thus, for example, suppose the fixed 
condenser C, used for this measurement 
is the third comparison condenser (approxi- 
mately 0-0004 microfarad) used in obtaining 
the preliminary portion of the calibration 
curve as described in the last article. The 
capacity of this condenser (see Table II on 
page 142) was there taken as 0-000420 micro- 
farad. Suppose also that the scale reading 
of the test condenser obtained when the test 


circuit was brought back into resonance with 


the oscillator after disconnecting the fixed 
condenser C, was 78°. Then by reference to the 
preliminary calibration plotted in Fig. 3 on 
page 141 of the last article and reprinted 
here as Fig. 2 in this article, we find that the 
condenser capacity corresponding to a scale 
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reading 78° is 0:00048. Subtracting from this 
the value of C, we get :— 

0:00048 — 0-00042 = 0:00006 microfarad. 
Thus 0-00006 is the capacity of C, at the 
zero point ot its scale, and this figure may be 
plotted in on the curve as shown in the ac- 
companying chart, Fig. 3. 

The switch Sw should now be closed again, 
putting the two condensers in parallel, and 
the test condenser (C,) now placed at 5° 
instead of at o. By resetting the oscillator 
tuning condenser C, the oscillator can be 
brought into resonance with the test circuit 
exactly as was done before. The switch Sw 
should be opened and the test circuit restored 
to resonance by adjusting the test condenser 
C,. The scale reading for resonance should be 
noted, the corresponding capacity noted from 
the curve, and the value of the fixed condenser 
C, subtracted from this figure to obtain the 
capacity of the test condenser at 5° in an exactly 
analogous manner to that followed for obtain- 
ing its value at o. 
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Fig. 3. Completed calibration curve. 


The capacity value for the scale reading 
of 5° should also be plotted on the curve 
already obtained, to give another point for 
completing the calibration curve. 

The above-described process should again 
be repeated, commencing at 10° on the scale, 
and the capacity value for this scale setting 
thus obtained and plotted on the curve sheet. 
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If necessary, a point should also be obtained 
for 15°, so as to enable sufficient points to be 
obtained at the lower end of the curve to enable 
the line to be put in accurately. 

Attention should now be turned to the 
upper part of the curve, so as to obtain a few 
extra points by means of which the curve 
can be completed. For this purpose it is 
desirable to reverse the actions used for the 
lower end, in the following manner :— 

Commence with the switch Sw open, 
so that the test circuit includes the test con- 
denser C, only, and set this condenser scale 
to 180°. Now adjust the oscillator to resonance 
by means of its tuning condenser C, making 
use of the “clicks” to indicate resonance 
exactly as has been done on the previous 
occasions. Next, close the switch Sw so 
as to connect the two condensers in parallel, 
and adjust the variable condenser C, (to a 
lower scale reading) until resonance is again 
obtained as indicated by the clicks in 
the telephones. The same condenser C, can 
be used for this measurement as was employed 
for the lower end of the curve. 

Suppose, for example, commencing at a 
scale reading of 180°, it is found necessary 
when C, is put in parallel to reduce the setting 
of C, to 99°. By reference to the curve 
that has already been plotted (Fig. 2) we 
find that the capacity corresponding to a 
scale setting of 99° is 0-000602 microfarad. | 
To this value we add the capacity of the fixed 
condenser C, used in these tests, viz., 0°00042 
(as here assumed), giving 

0000602 +- 0°00042 = 0:001022 microfarad. 
as the capacity of the test condenser at a 
scale setting of 180°. 

In an exactly similar way the capacities 
corresponding to scale settings of 175°, 170°, 
165°, etc., may be obtained by commencing 
each measurement at the appropriate scale 
setting of the test condenser. 

When all these points have been plotted 
out on the squared paper chart, it should 
be found possible to draw a smooth curve 
through all the points. In some condensers 
one or even both ends of the curve may turn 
out to be merely straight line continuations 
of the main portion of the curve which has 
already been plotted, but as a general rule 
it will be found that one at least, and often 
both of the ends of the curve will be slightly 
curved. In any case, if care is taken, these 
ends can be determined with reasonable 
accuracy by this method. 
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RESISTANCE-COUPLED L.F. AMPLIFIER 
FOR SPEECH FREQUENCIES. 


In the previous issue the author dealt with the theory of resistance-capacity coupling as applied to 


low frequency amplification. 


This article deals with the construction of an amplifier embody- 


ing the principles described. The design has much to recommend it to the experimenter, tn 


particular the elimination of distortion and low cost of components. 


The author has introduced 


several novel features into the circuit arrangement, which will appeal to the experimenter, whilst no 
unnecessarily elaborate details are to be found in the design. 


By PauL D. Txkxs. 


THE CONSTRUCTION OF THE AMPLIFIER. 

As the amplifier has been designed on as 
inexpensive lines as possible, the familiar 
ebonite panel has been dispensed with, it 
having been replaced by a modest wooden 
board. Insulation, however, has not been 
sacrificed, since all terminals and live 
parts are mounted on ebonite, slits being cut 
in the wood to clear the nuts and screws. 
Figs. 1 and 3 give the general idea of the 
amplifier and the dimensions of the front 
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Fig. 5. 


are given in Fig. 5. It will be seen that the 
whole of the apparatus is assembled upon the 
base and the front panel. This is found to be a 
most convenient procedure as it makes all parts 
of the amplifier easily accessible. The ar- 
rangement of the amplifier is progressive, and 
the components are symmetrically disposed 
along the baseboard, with the exception of the 
filament rheostats, which are mounted on the 
front panel. The internal connections are 
made with stiff tinned copper wire, No. 22 


eV 
Dimensional drawing of the front of the amplifier. 


S.W.G. being about the smallest size suitable 
for the purpose. 

The circuit which is employed is shown in 
Fig. 6 and should need little explanation, 
except perhaps with regard to the input and 
output terminals. It will be seen that there 
are two pairs of input terminals, AB and AD. 
Normally, C and D are linked together by a 
brass strap on the front of the instrument and 
the input is connected across A and B. The 
input circuit then simply consists of a high 
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resistance R, connected to the grid through 
the capacity C, by means of the link across 
C and D. By opening the link, which is 
hinged at C, the resistance and the capacity 
across the input of the first valve are dis- 
connected and by using the terminals A and D 
it is possible to make connection directly to the 
grid and the filament. Thus, for example, the 
valve may be used as a rectifier. Again, 
this input arrangement would be employed 
when the incoming currents are being derived 
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from the secondary of a transformer. A link 
has also been provided between the negative 
filament and negative high tension to enable 
the latter to be connected to the slider of a 
potentiometer which is placed across the 
filaments when they are heated by alternating 
current. 

The use of the two pairs of output terminals 
is best understood by referring to the wiring 
layout of Fig. 7. Many experimenters prefer 
to use a separate supply of anode current 
for the last stage of a power amplifier, of the 
order of two or three hundred volts, which is 
obtained from the public supply. In this 
case it is desirable to place the loud speaker 
at earth potential, and for this purpose the 
extra output terminals have been provided. 
When the last valve is being supplied from 


c 
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the ordinary battery the loud speaker is con- 
nected to the first pair of output terminals. 
THE PANEL AND BASEBOARD. : 
The front panel and baseboard may be made 
from any suitable wood, which should not 
on any account be less than }in. thick, as 
otherwise it will not be strong enough to 
support the weight of the apparatus. The 
dimensions are given in Fig. 5. The terminal 
plates should next be made from ebonite, 
in. thick, and cut and drilled to the dimen- 
sions shown. These should then be laid on 
the face of the panel and a small mark made 
on the surface of the wood at the points where 
the terminal screws will fall, in order that the 
wood may be cut away. This is best done 
with a small fret-saw, and as soon as this is 
accomplished the terminals may be fixed to 
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the ebonite, which should then be secured in 
position. 

The type of filament resistances employed 
is of little importance so long as the rheostat is 
capable of carrying the necessary current 
without overheating. It will be noticed that 
two are employed, the first controlling the first 
two valves and the other regulating the last 
valve. The rheostats may be made or bought, 
the latter usually proving more convenient on 
account of the saving of time. These should 
now be mounted on the front of the panel in 
the positions indicated. This completes the 
front panel (with the exception of the wiring) 
and it may now be screwed to the baseboard. 


THE VALVE PANEL. 
It will be noticed that valve sockets 
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Schematic diagram of connections. 


fixed to a long strip of ebonite have been 
employed, but any other plan may be 
adopted. As soon as the valve panel is 
completed it should be screwed to the base- 
board and the wiring of the front panel should 
then be commenced, in accordance with the 
diagram (Fig. 7). It is preferable to wire 
the valve panel before fixing it to the baseboard 
and a detailed sketch of this is given in Fig. 8. 
It will be noticed that the panel is wired on 
the underside, and that the wires are brought 
through to the top surface by means of small 
holes drilled in convenient positions. This 
procedure greatly simplifies the wiring of 
the amplifier. The wiring should now be 
continued until all the wires are fixed with 
exception of those going to the condensers 
and the resistances and the leaks. 
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Fig. 7. Practical wiring diagram, 
consequently they were incorporated in the 
amplifier. They can, however, be made up 
as follows. The plates are made from tin 
foil, 50 pieces 21 x 3} ins. being used. The 
dielectric is made from thin notepaper dipped 
in hot paraffin wax, obtained by melting 
down some old candles in a shallow tin. The 
ends of alternate foils are bent back on opposite 
sides of a piece of cardboard, contact being 
obtained by means of a small piece of copper 
foil to which is soldered a wire. The whole 
condenser is then wrapped in stiff brown 
paper which is secured with a little glue. The 
condenser is completed by coating it with 
hot wax, which serves as an excellent pro- 
tection against damp. The condensers, of 
which three will be required, are fixed to the 
base by means of a wooden clamp or similar 
arrangement. 
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THE CONDENSERS. ` 

The condensers should next be made and 
fixed in the positions shown. Those seen 
in the photograph happened to be at hand and 
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THE ANODE RESISTANCES. 

The condensers should now be fixed to 
the baseboard and the wires from the grid 
and anode sockets on the valve panel should be 
soldered to them. The values of the 
anode resistances are best found by 
trial in the following manner. It is 
not advisable to endeavour to regulate 
many things simultaneously and the 
first valve should be properly adjusted 
before proceeding with the others. 
To do this, therefore, it is only neces- 
sary to connect the amplifier, say to a 
crystal receiver, with only the first valve 
in its holder and with a pair of tele- 
phones in the anode circuit. A tem- 
porary anode resistance should now be 
made as follows. A small strip of 
graphite from a lead pencil is rubbed 
on to one end of a slate pencil and a 
piece of fine wire is twisted round it. 
The same procedure is repeated at a 
little distance from the first wire, say 
1 in. The two wires are then connected 
to the correct parts of the amplifier 
and the receiver is tuned to some 
station which is working for a fairly 
long period. The amplifier is now 
connected and the space between the 
two graphite bands is gradually filled 
by drawing pencil lines between the 
two wires. There will come a point at 
which maximum signals are obtained, 
indicating that the correct value of the 
resistance has been found. The grid 
leak is adjusted in a similar manner. 
The temporary grid leak is made by a 
pencil line between two terminals on a piece 
of ebonite. It 1s seen that the grid leak 1s 
connected to a six-volt dry cell which is used 
to give the grids a suitable negative bias. 


Fiq. 8. 


Valve socket connections. 


This battery must not be overlooked in 

making the preliminary determinations. 
Having found the best adjustments for the 

first valve, the second valve is placed in its 
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holder and the telephones are connected in the 
anode circuit of the second valve. The anode 
resistance and grid leak are then adjusted in 
a similar manner to that previously described. 
The same process is repeated with the last 


Fig. 9. Method of connecting for amplifying from a crystal detector. 
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very critical factors, and these must be con- 
stantly varied and their effect noted. 
THE PERMANENT RESISTANCES. 

The resistances just described, when properly 
mounted, while being satisfactory for a short 
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The telephones are connected in the 


plate circuit of the third valve, without the introduct‘on of additional H.T. cells. 


valve, after which it will be known that the 
best values for all the components have been 
found. While making the determinations it 
must be remembered that the values of the 
anode voltages and the filament currents are 
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Amplifying after a detector valve. 


period, are liable to deteriorate in course of 
time and it is advisable to use some more 
reliable type. Perhaps the best form of resis- 
tance which it is possible for the amateur to 
construct easily is one which consists of an 


300V 


M 
* 
— 


—— 
OV TAPPING TO 
DETECTOR VALVE 


| eO 


The amplifier is operating a loud speaker and additional H T. 


i introduced in the third valve cireuit, 
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intimate mixture of a conductor and a non- 
conductor. The anode resistances are best 
made from a mixture of powdered slate pencil 
and powdered graphite, obtained by scraping 
a piece of “ black lead.” The mixture is 
placed in an ebonite tube having a screw at 
each end for the purpose of making contact 
with the mixture. The tube should be made 
from an ebonite rod 14 ins. long and should 
have a 3/32 in. hole bored through it axially, 
which is then tapped to take ; in. screws. 
Even this type of resistance is fo nd to vary 
on heavy loads, and it is of co:rse, preferable 
to employ one cons sting of a film of C eposited 
tungsten, or alternatively a length of car- 
bonised cellilose. These articles may be 
purchased quite cheaply. 

The grid leaks are made in a similar manner, 
the mixture in this case consisting of powdered 
slate and a smaller proportion of graphite. 
The quantities depend upon the exact nature 
of the materials and they can only be found 
by trial. This is, of course, a very simple 
matter, since it is only necessary to remove 
one of the temporary resistances and replace 
it by the permanent one, which is adjusted 
until the same signal strength is obtained. 
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As a rough guide the following data may be 
of use, but it must not be taken as being at all 
general. The anode resistances required one 
part of graphite to three of slate and the grid 
leaks required three parts of slate to one of 
graphite. It is not, however, a difficult matter 
to adjust the values, it simply being necessary 
to add or remove more of the mixture as 
required. 

Having installed the permanent resistances 
by soldering in position as shown in the 
photograph, the amplifier may be completed 
by building a case to fit the front panel and 
baseboard. It should, of course, have a 
movable lid as it is necessary to remove the 
valves from time to time. It is preferable to 
make some small ventilation holes in the lid, 
as the heat from the valve filaments is con- 
siderable. The amplifier may be suitably 
used with ordinary R valves for the first two 


stages and a power amplifier or small trans- 


mitting valve for the last stage, such as a 
Marconi-Osram “ T15 or a Mullard “ P.A.” 
Two useful circuits are shown in Figs. 9 
and 10, extra anode supply marked EHT 
being employed on the last valve in the 
latter case. 


NEW ROTARY RECTIFIER 
By M. G. Woops. 


This instrument has been produced to permit of accumulator charging at home from alternating 


current mains. New features have been introduced into the design of the 


M. W.“ Rectifier to 


overcome the difficulties usually encountered in the operation of rectifiers of this type. 


HE rectifier has been developed 

to meet a demand that has been gradually 

increasing since the advent of wireless 
broadcasting. 

Its principal gbe is to enable those who 
have only an A.C. supply available, to charge 
their own accumulators with the minimum 
outlay and running cost, but at the same time 
a maximum of simplicity. 

It was with these points in view that the 
No. 1 model, with an output of 15 volts at 
3 amps. was designed, so that batteries up to 
12 volts could be charged on it. 

For those who have high tension accumula- 
tors a No. IA has been introduced which has 
an output of 15-75 volts at 3 amps. ; similar 
models at outputs of 10, 20, and 30 amps. 
are also available. The unit comprises a 
synchronous motor driving an interrupting 
commutator, mounted on an iron box which 


The Rotary Rectifier. This mode has 


Fig. 1. 
an output of 3 amps. at 15 volts. The tron base 


box measures 9” x 5 
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contains the auto- transformer and resistance. 
On the outside of the box is mounted a 
two-way switch and a cut-out. 

The principle of rectification is by no means 
new, it having been used for many years past. 
If the ordinary A.C. supply which takes the 
form of a sine wave, as in curve 1 (Fig. 1), 


NK 


PV 


Fig. 1. Curve l represents the current amplitude of 

the A.C. supply and curve 2 the pulsating current 

delivered by the Rectifier during a corresponding 
enterval of time. 


is taken and arrangements made so that the 
curve is picked up at the point “a” and 
dropped again at b” and so on, a series of 
loops with a gap between where the curve 
has a negative value will be the result. If 
then the negative half is similarly treated, 
and then inverted, a pulsating or unidirectional 
current as in curve 2 (Fig. 1) will be the result. 
Now the means by which it is arranged 
that the curve is picked up and drop 
at the exact moment, is by utilising the fact 
that a synchronous motor will run absolutely 
in step with the alternating current waves and 
its speed depends solely on the frequency. 
The synchronism of the motor is maintained 
by supplying the rotor winding with the rectified 
current produced by the machine itself; this 
feature is novel. 


0 d 
a b 
F.g. 2. 


Outside the end cover, so as to give easy 
accessibility, is the interrupting commutator 
mounted on the same shaft. The commutator, 
which is of peculiar design, is shown in Fig. 2, 
and consists of a copper ring with two prongs 
projecting from it. The space between these 
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The components of the interrupting commutators. 
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two is occupied by compressed mica on edge, 
and the whole is then insulated from, and 
mounted on the shaft. 
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The connection of the rectifier and the 
arrangement of the brushes. 


Fig. 3. 


Three brushes on a rocker are also mounted, 
two working on the interrupted section, and 
the third on the common or plain copper 
section. A glance at the diagram Fig. 3 
will show this more clearly. The centre of 
the commutator diagrammatically represents 
the plain copper section, and if the path of 
the current is followed it will be seen that it 
alternately flows down first one brush and then 
the other, according to which ever happens 
to have the copper prong under it. 


Now the commutator is so designed that the 
copper prong comes under the brush just 
after the curve (Fig. 1, curve 1) has left the 
zero line, and similarly the section leaves the 
brush just before the curve reaches 
the zero line. 

This is done because the back E.M.F. 
of the battery would endeavour to dis- 
charge through the transformer if the 
make and break were made at absolute 
zero. The curve of the E.M.F. must 
reach a value equal to that of the 
accumulator. 

A word of explanation about the 
diagram in Fig. 3 will be appropriate. 
The auto-transformer is wound for 
whatever the main supply is, the centre tapping 
going straight down, and forming one of the 
leads for the battery. The other two arms, 
which are tapped off according to the voltage 
required on the battery side, are led down on 
to the two brushes, working on the interrupted 
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section of the commutator. The third brush 
(working on the section common to the other 
two) goes down to the two-way switch, one 
terminal of which goes to the battery. In 
parallel with the battery is the rotor 
winding, and it is so arranged that when 
the switch is in the off position ready for start- 
ing, about 3 of an ampere will flow through 
the rotor, since there is 60 ohms approximately 
in series with the battery, assuming that it 
is a 12-volt one. This is done so as to make 


Fig. 4. Switchboard for use with the rectifier. A 

resistance is provided in order te regulate the charging 

rate to suit the voltage of the battery. The meters 

have scales with centre dezo to indicate charge and 
discharge. 
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sure that the polarity will always be the 
same at the battery terminals. 

On putting the switch down to the on 
position the rectified current flows. straight 
to the battery, while the rotor now has the 60 
ohms resistance in series with it, since the 
amount of current required in the rotor 
Circuit once the machine is in synchronism, 
to make for efficiency on long running, was 
found to be about 75 per cent. less than on 
starting. 

All that is necessary to charge the accumu- 
lators is to first see that the switch is in the 
“ off position. Then connect the accumula- 
tors to the battery terminals, next connect the 
terminals marked mains to a plug or lamp- 
holder, then give the shaft a sharp turn in 
the direction of the arrow, by means of the 
knurled head supplied, when the motor will 
run up into synchronism. Then press down 
the switch, when tke battery will begin to 
charge straight off the rectifier, and since the 
only limitation to the current taken is the size 
of the auto-transformer winding, which generally 
exceeds the charging rate of the battery, 
it is advisable to have a variable resistance, 
and an ammeter in circuit. 

It must be noted that when measuring the 
output of the rectifier, unless moving coil 
instruments are used, an erroneous impression 
will be gathered as to the amount of energy 
being put into the battery ; since owing to the 
fact that the current is pulsating, the true 
value of the current will be the average value 
and not the R.M.S. value as indicated by the 
hot wire and moving iron instruments, which 
depend upon the square of the current through 
them. 


Wireless Telephony on Lightships. 


An experiment which should prove of im- 
mense value to vessels in distress is being 
attempted by Trinity House. Five lightships, 
viz.. the North Goodwins, East and South 
Goodwins, and the Tongue and Gull Light- 
vessels, are being fitted with wireless telephones 
which will communicate with Ramsgate Post 
Office on a wavelength of 320 metres. The 
apparatus which is being fitted, says Lloyds’ 


List, enables the ships to call up the Post 
Office only. Considerable expense is thus 
saved, and it is felt that no useful purpose 
would be served by equipping the Post Office 
with transmitting apparatus. The shore 
station will be called up at regular intervals 
during the day for testing purposes. If the 
experiment proves successful the scheme will 
be extended. 
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AN ARTICLE OF SPECIAL INTEREST TO THE EXPERIMENTER. 


DOUBLE MAGNIFICATION CIRCUITS 


In the previous issue the author dealt with the double magnification circuits of Round and 
Armstrong, and the four-valve circuit developed by the French. This article describes the circuits 
used in modern commercial receivers and includes a new principle in double magnification. 


É By W. JAMES. 


§.—RESISTANCE AND TRANSFORMER CIRCUIT. 
Another type of receiver is connected as 
shown in Fig. 7. Here valve V, operates as 
a high-frequency amplifier through the anode 
resistance R, and is coupled with valve V, 
through the condenser C,. The coil L, acts 
in place of a leak resistance. Valves V, and 
V, are high-frequency amplifiers coupled with 
transformers Tr, and Tr,. The signal is 


3 3 
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rectified by the crystal R, and is fed back 
through LF, to valve Va, where it is magnified 
and passed on through LF, to valve V,. The 
telephones are joined in the anode circuit of 
valve Va. The usual condensers C are 
connected to by-pass the high-frequency 
energy. The special feature is the condenser 
and leak C, and L,, which have valves of 
0:001 mfds. and 10,000 uH. 
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1 Fig. 7. Three. valves, Double magnification. 
The valve Vy has in its anode circuit the resistance R, which may be 100,000 ohms. Condenser C. = 0001 
mfds., and coil L= 10,000H which may be a coil 23 in. diameter and 3 in. long of No. 42 S. S. O. Other values 
as before. 
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6.—TUNED ANODE AND CHOKE CIRCUIT. 
Another three-valve receiver, in which the 
tuned anode method of high-frequency ampli- 
fication is used, and choke coils are used to 
couple the low frequency circuits, is given 
in Fig. 8. The valves V, and V, operate as 
high-frequency amplifiers and are coupled 
with tuned anode circuits C, La, and the 
condensers and leaks C, RI. Valve V} is 
‘coupled with the crystal rectifier through the 
-high-frequency transformer Tr,. The recti- 
‘fied energy is now applied across the choke 
coil CHI, and the rectified energy is magnified 
by valve V,. The low frequency voltages 
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this accounts for the circuits not being used to 
any great extent. Thus, referring to Figs. 
6, 7 and 8, it will be noticed the first valve 
carries radio-frequency energy only, the second 
carries strong radio and weak audio-frequency 
energy, while the third carries powerful radio 
and audio-frequency energy. The third valve 
is therefore likely to be overloaded, whilst 
the first and second valves are carrying smaller 
loads. This is a disadvantage, although the 
arrangement is more economical than if 
separate high and low-frequency connected 
valves were used. It will be noticed the first 
valve is used as a radio-amplifier only. This 


e 
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] Fig. 8. Three-valves, Double magnification. 
With this arrangement, valves V, and V, have connected in their anode circuits a tuned winding. The audio- 
frequency signal is applied to the grid circuits through choke coils CH, and CH,. Condensers C, may be 
0:3 mfds., connected between the junction of Tr, and C, and to the top of CH, may be connected on air core 
i choke—1 in. by 3 in. of No. 30 S.S.C. 


are then set up across choke coil CH,, which 
is connected with valve V}. The telephones 
are connected in the anode circuit of valve V3. 
At CH, is an air core choke waich may 
consist of a winding of 1 in. x 3 in. of No. 
30 S.S.C. The condensers C} are each about 
0'3 mfd. The usual high-frequency by-pass 
condensers are connected at C;. 


7.—NEW PRINCIPLE OF DOUBLE MAGNIFI- 
CATION. 


The methods of obtaining double-magnifica- 
tion just described have many disadvantages, and 


is because it was soon found that when the 
first valve operated as a double magnifier, 
there was a great tendency for the receiver 
to oscillate of its own accord, signals were 
distorted, and in the event of there 

any neighbouring low-frequency disturbances, 
these were amplified. It was found that high 
frequency energy passed through the detector 
valve, which amplifies as well as rectifies, and 
this energy was handed back to the first valve 
again and further amplified. Hence the ten- 
dency for the circuits to be unstable. Con- 
necting a crystal rectifier removes part of the 
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trouble, because now practically no radio- 
frequency energy will flow in the output 
circuit of the rectifier. Recognising the de- 
fects of ordinary methods of double magnifi- 
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Fig. 9. New Principle of Double Magnification. 
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then passing through V, to the telephones 
joined to Vz, the energy is fed back to V, 
where it is amplified and passed on to V, 
and afterwards to V, and the telephones. 


7 
7 
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The diagram shows schematically a new arrangement which has many advantages. It will ie noticed the 


radio-frequency energy ts amplified by values V,, V, and V, and ts rectified by the crystal R. 


The audio- 


frequency energy is fed back to the grid circuit of valve V3, ts magnified, and then passed back through V, 
to V,, tn whose anode circuit is the telephones. 


cation our American friends have made 
modifications. The principle of the new 
circuits is illustrated in Fig. 9. 
an will be seen that the radio frequency 
is amplified through the valves 
V. V, and V3, and the energy is rectified by 
the crystal R. Now, instead of the audio- 
frequency energy being fed back to V, and 


The cycle of events is different in this arrange- 
ment and several distinct advantages are 
secured. With this arrangement, valve V, 
carries weak radio and powerful audio fre- 
quency energy, valve V, carries strong radio 
and audio-frequency energy, while valve 
V, carries powerful radio and weak audio- 
frequency energy. The valves have now a 
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Fig. 10. New Double Magnification Circuit. 
The radio frequency energy ts amplified through V, and V, and ts rectified by the valve Vy. 
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The audio- 


frequency energy ts fed back to Vy, is magnified, and is passed on to Vi, where it is again magnified and 
operates the telephones. 
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much more even share of the load and there is 
no tendency for one valve to carry a much 
greater load than the others. In addition, 
the circuit is much more stable, and a valve 
rectifier may be used in place of the crystal 
if desired, because now we have any leakage 
radio-frequency energy confined to the rectifier 
and valve V, circuits. The leakage radio- 
frequency energy can only have one additional 
amplification by passing through Vz, whereas 
with the older circuit arrangements, the output 
from the detector was amplified by each valve 
between it and the valve which operated as a 


double magnifier. Another advantage gained 


lies in the fact that the telephones are con- 
nected in the anode circuit of the first valve. 
Therefore, in the event of low frequency 
disturbances, such as might be due to near-by 
generators, the disturbance is only amplified 
once—by the first valve. From the foregoing 
remarks one would expect that besides ob- 
taining high amplification, signals are not 
distorted as they are with older arrangements, 
and such is the case. The amplification 
obtained is sufficient to give a good volume 
of signal strength when a receiver built accord- 
ing to the principles outlined is connected 
with a frame aerial. 
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8.—PRACTICAL CIRCUITS. 

It should be a simple matter for the ex- 
perimenter to provide his own circuits by 
modifying the circuits already described ac- 
cording to the information given in the last 
section. Thus in Fig. ro we have the aerial 
circuit CL. The closed circuit Ci Li has 
terminals provided so that a frame aerial 
may be connected. The first valve V, am- 
plifies the high frequency energy which is 
passed through the high frequency transformer 
to valve V, where it is again amplified and so 
on to the rectifier V, which has a grid condenser 
and leak C, R. The output from the rectifier 
is now passed through the transformer LF, to 
the grid circuit of valve V, and it is magnified. 
The output from V, passes through trans- 
former L F, to the grid circuit of the first 
valve, V,, and it is again magnified and operates 
the telephones joined in the anode circuit. 
When receiving the signals of near-by stations 
signals are so powerful that the valves are 
overloaded. A non-inductive resistance of a 
few hundred ohms should then be joined in 
series with the grid circuit of the first valve, 
that is, between the junction of the filament 
side of the tuning coil and condenser L, and 
Ci and the condenser C}. 


— eee ee eee — — 


Broadcasted Opera in the Argentine. 


By JohN ENGLISH (in Buenos Aires). 


HE time seems to have come when a 
history of the beginnings of broadcasting 
should be written. An example of how 
astonishingly little is known of this was given 
recently when a leading London paper printed 
a note on the first transmission of Opera from 
Covent Garden, with the suggestion that this was 
possibly the first time that Opera had been broad- 
casted from the actual stage (as distinct from 
concert performances at the transmitting station). 
It would be of very great interest to know when 
this was really done for the first time, where, and 


on what power, and the Company or enthusiasts - 


responsible. I believe the United States will be 
able to claim precedence. 

Another date of even greater interest would 
be that of the inauguration of a regular service 
of broadcasted Opera, night after night throughout 
the season. In my opinion, this date will eventually 
be regarded as the Birthday of Broadcasting,” 
since it is my firm conviction that in the future 
such transmissions from the stage of operas and 
plays will be the main stock-in-trade of the broad- 
cast service. i 

In this country, and I believe in this continent, 
the first time that Opera was broadcasted from 
the stage was on August 24th, 1920. The date 
of the inauguration of a regular service was two 
days later, August 26th, 1920, the opera being 
“Parsifal.” This service continues to the present day. 


The theatre in question is the Coliseo of Buenos 
Aires, and the promoters were a group of Argentine 
amateurs, now organised as the Sociedad Radio 
Argentina.” Prominent members at the present 
day are Dr. Enrique Telemaco Susini, Sr. Luis 
F. Romero, Sr. Cesar J. Guerrico, and Sr. Miguel 
Mujica. 

At the start only 25 watts in the aerial was 
used. In those days wireless was only just starting 
in Buenos Aires, and few amateur stations existed. 
In 1921 the power was increased to 40 watte, 
and last year to 100 watts in the aərial. 


At present we have various stations giving 
broadcast service, from the high power (} kW) set 
belonging to the radio Sud America (a German- 
United States-British Company) down to amateurs 
who transmit bad discs on bad gramophones and 
apologise to their unwilling listeners when their 
gramophone completely breaks down, promising 
resumption the following night (I have heard 
this!). But from the point of view of interest, 
the Coliseo transmissions are far and away the best, 
and, within the area that their limited power 
can reach, I should say technically the most perfect. 


The English experiment of a commentary on 
the action of the Opera has not yet been introduced 
here, but we are threatened with the broadcasting 
of the sessions of the Congreso (House of Commons, 
as it were), which should be worse. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER 


WIRELESS THEORY— VIL. 


It is the purpose of the writer to deal with the principles underlying the action of wireless receivers and 
transmitters. Those who know why, obtain much pleasure which is not experienced by those who have no 


idea of the action of their wireless set. 


The series has been specially . so that the reader who follows each section as it appears will 


have obtained a complete wireless 


position to successfully design his own wireless equipmen 
By reason of his work in super ising the replies to the 


an experience which is not possessed by other 


engineers. 


ucation with a minimum of time and trouble, and he will be in a 


t. 
eries and difficulties of readers, the writer has 
eaders will appreciate that this experience will 


be reflected in both the selection and the method of presenting the subject. 


By W. JAMES. 


19.—The Effect of Resistance in an 
Alternating Current Circuit. 


When an alternating current is passed 
through a resistance R, by the application 
of an alternating voltage, the current which 
flows is given by Ohm’s Law, 
thus J = E 

Thus, if the pressure is 100 volts and the 
resistance 20 ohms, the current which flows is 
5 = § amperes. The relationship between 
the pressure and current is given in Fig. 38. 

© R 


E vours 
cycits 


Fig. 38. When an alternating pressure is applied 
to a circuit consisting of resistance only, the current 


which flows is given by I = . The current and 


R 
pressure are in phase, that is, both rise and fall 
together. 


20.—The Effect of Capacity in 
Alternating Current Circuit. 


We have shown previously how when a 
steady potential difference is applied to the 
plates of a condenser, the condenser becomes 
charged, the value of the charge being propor- 
tional to the capacity of the condenser and the 


an 


voltage applied. The energy of the charge is 
stored in the dielectric of the condenser. The 
condenser will absorb no more energy when 


the back pressure due to the electric stress 


set up in the dielectric is equal in magnitude 
to that of the applied pressure. Further, the 
rate at which the electrons flow in the circuit 
varies with the charge. 

At the instant the circuit is completed, there 
is a rush of electrons corresponding to a small 
back pressure. As the back pressure builds 
up so the rate of flow of the electrons is reduced, 
until when the back pressure and the applied 
pressures are equal, there is no electron flow. 
We may say then, when the back pressure is a . 
maximum the current is zero, and conversely, 
when the current is maximum the pressure is 
zero. If we consider an alternating pressure 
connected across the condenser we shall expect 
to find that as the alternating pressure rises, 
so the current reduces. This is what happens. 
The current is said to lead the pressure by 
90. The angle 90° represents the angle 
between zero volts and maximum volts. 
If we draw a curve representing the pressure 
and current the result is as shown in Fig. 39. 

Of course the current does not actually 
flow through the condenser. The electrons 
are flowing into the condenser until it is 


Fig. 39. When an alternating pressure ts connected 
to a condenser, the current which flows, leads the 
applied pressure by 90°, that is the current flowing 
has its maximum value when the voltage applied to 
the condenser is zero. The current falls off as th 
pressure rises. i 
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fully charged, then when the voltage is reversed 
they flow out, and it 1s this to-and-fro movement 
of the electrons which constitutes the alternating 
current in the circuit. When a condenser 
which has no losses due to faulty dielectric 
or resistance in the plates is connected to an 
alternating pressure, no power is taken from 
‘the supply. This is because the power which 
is required to charge it in one direction is 
given back to the supply when the pressure 
reverses. The power is represented by EI cos 0, 
when @ is the angle of lead of the current. 
In the case considered it is 90°, and the cosine 
of 90° is zero. The magnitude of the current i 
which flows a given by the equation— 


I= E where m = 3°1416 


2 T 
f = the frequency or 
number of cycles 
per second. 
C = the capacity in 
farads. 


The quantity 27 “a is called the reactance 


of the condenser, and is denoted by X, see 
Fig. 46. When dealing with direct currents 
we spoke of the resistance of a conductor, 


Fig. 40. The A of a condenser with capacity 
of C farods is = 5 2550 and is re presented by X. 


and we defined resistance as that property 
of conductors which acts to impede the flow 
of electricity through them, and from Ohm’s 


E 
law R = T 
In a similar manner the magnitude of the 
quantity aC will determine the current 


flowing in a circuit when an alternating 
voltage is applied. 


E axat 


Thus 27/6 7 T We see the 


quantity 270 has the property of a resist- 


ance, and is expressed in ohms. 
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It should be noted that the value of the 
reactance depends upon the values of the 
capacity and frequency. An increase in the 
capacity reduces the reactance. This is ex- 
pected, since the condensers will now be able 
to hold larger charges for a given applied 
pressure. The reactance is also reduced by 
an increase in the frequency. This also 
naturally follows, because with an increase in 
the frequency of the condenser charges and 
discharges a much larger quantity of electricity 
is set in motion in a given time, and current 
is equal to the quantity of electricity flowing 
per second. 


100 VOLTS 
1000 CYCLES 


AMPERES 


2 


___ FREQUENCY 
Fig. 41. When the quantities have the values given 
in the left-hand figure, the current which flows is 
l-ll amperes. The condenser current increases 
with frequency as shown by the curve. 
Example. What is the reactance of a 2 micro- 
farad condenser when the frequency is 1,000 
cycles; and what current will flow when it 
is joined with a 100-volt alternating supply ? 
Fig. 41. 
The reactance of a condenser in ohms 
I 


= anf. 
7 = 3°1416 and 27 = 6°2832.- 
f = 1,000. 
C = 2 — 1,000,000 farads. 
Reactance = ß 
6:2832 X 1000 X 2 — I,000,000 
1,000,000 
i 62832 X 2 
<. reactance — {O20900 
12566 · 4 


which gives 80 ohms. 
The current which flows is equal to 
pressure (E) 
reactance (X) 
Since the pressure is 100 volts 
and the reactance is 80 ohms. 
100 = 1.2 ampere. 
80 
If now the frequency is raised to 1,000,000 
cycles, the reactance is reduced to -o8 ohms, 


the current equals 
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and a current of 1 · 2 X 1000 or 1200 amperes 
would flow. 


21.—Resistance and Capacity in an 
Alternating Current Circuit. 

When resistance is present in an alternating 
current circuit, power is lost m heating the 
resistance. The current which flows in the 
circuit is in two portions—one portion being 
the condenser charging current, which is 


90 in advance of the applied pressure, 


and the second portion is the current which 
flows due to the resistance. The current and 
voltage in the resistance are in phase, that is 
as the voltage increases so does the current. 
The two currents combined give a resultant 
current which is between o° and go leading 
the pressure. The angle of lead will be less 
the larger the resistance. The magnitude of 
the current is given by the relationship 


[= — — . The resistance and react- 
Vv R? ＋ X 
anc® are added vectorially as shown in Fig. 42, 
and the result is termed the impedance Z of 


the circuit. 


Xa 


Ra x 2 


Fig. 42. Circuit containing capacity and resistance 
tn series. The right-hand diagram shows the phase 
relationship. 


In the figure the magnitude of OX repre- 
sents to scale the reactance of the condenser ; 
OR represents to scale the magnitude of the 
resistance. The resultant effect of OX and 
OR is given by OZ. In the above expression 
for current the denominator is v R? + Xe. 
In the figure it is seen that the magnitude of 
OZ is given by vR? N. The angle of 
lead of the current is now equal to , which 


In the 


— 


R 


is the angle whose tangent 


ZR = XO 
OR 


When no resistance was present in the 
circuit, increasing the frequency of the pressure 
gave a corresponding increase in the current 
flowing. When resistance is present, however, 
the current does not increase proportionately 


figure tan 0 = 
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with frequency as would be expected from the 
factors aor onning 1 the impedance of the circuit 


Vet (sz) 


as indicated by the curve in Fig. 43. 


The current will increase 


an 
1 
— 
s 
0 
FREQUENCY 
Fig. 43. The curve shows the increase in current 


in a circuit consisting of resistance and capacity in 
series, At very low frequencies, the condenser 
offers greatest opposition to the current flow. At 
infinitely great frequencies, the condenser offers 
little impedance to the current, and the resistance 
practically determines the magnitude. 

The current increases rapidly at first because 
at low frequencies the capacity reactance 
predominates. At the higher frequencies the 
resistance is more effective in opposing the 
current flow. With the frequency infinitely 
great, the condenser reactance is zero and only 
resistance effects remain. 

Example. What is the impedance of a 
circuit consisting of a 2 mfd. condenser and a 
40 ohm. resistance in series, the supply pressure 


100 VOLTS 
1000 CYCLES 


Fig. 44. Circuit consisting of capacity and resis- 
tance referred to in the example. 

having a frequency of 1,000 cycles. What 

current will flow when the pressure is 100 volts. 

See Fig. 44. 

The impedance is given by vV R? + X?. 

From the last example the reactance X of 
the condenser was 80 ohms. 

. The impedance of the series circuit 
= 4 (40)* + (co): ohms. ` 
= ¥ 8,000 or 90 ohms. 

The current in the circuit is given by 
2 111 amperes. 

Referring to the last example, the current 
flowing when only the condenser was joined 
in circuit was 1˙2 amperes. The power lost 
in the circuit is given by i? R, and is equal to 
(1-11)? X 40 or 49-2 watts. 

(To be continued). 
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Wireless Club Reports. 


NOTE. Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as 
possible, the Editor reserving the right to edit and curtail the reports tf necessary. The Editor will be pleased 


to consider for publication papers read before Societies. 


with the Radio Society of Great Britain. 


An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretaries direct in every case unless ‘otherwise stated, 


Cheltenham and District Wireless Association* 


The Association held its first Exhibition of Mem- 
bers’ Apparatus on April 30th, at the Lecture 
Hall of the United Services Club, Winchcombe 
Street. 

The apparatus on view, and shown in the 
accompanying photograph, displayed great skill 
and ingenuity on the part of the constructors. 
The prize for the most ingenious amateur- 
constructed apparatus was won by Mr. J. H. 
Williams with a three-valve panel set entirely 
constructed at home from raw materials. Demon- 
strations were given during the evening with a 
Burndept Ethophone V loaned by Mr. H. E. Steel, 
the various items being heard clearly all over the 


A . 
T 
17 


It was decided that the name of the Society 
should be changed from The Willesden Wireless 
Society to The Radio Society of Willesden. 

All enquiries respecting the Society should be 
addressed to the Hon. Sec., F. H. H. Coote, 183, 
Carlton Vale, Kilburn, London, N.W.6.- 


Southampton and District Radio Society.* 


At a recent meeting it was decided to meet in 
future at the Y.M.C.A., Ogle Road, Southampton, 
on Thursday evenings, weekly during the months 


October to May inclusive, and fortnightly during 


June to September inclusive. 
. The Hon. Secretary is now Mr. P. Sawyer, 55, 
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Members of the Cheltenham and District Wireless Association with their imposing display 
of apparatus. The Association held an exhibition on April 30th. 


hall. Various local firms exhibited sets and the 
numerous parts required by experimenters in 
` constructing apparatus. 


The Radio Society of Willesden.* 


The annual general meeting of the Society was 
held at The Harlesden Public Library on April 17th. 
The Committee formally resigned, and a new 
Committee was elected, the members being, 
Mr. D. G. Wyatt, Chairman; Mr. F. H. H. Coote, 


Hon. Secretary; Mr. J. E. Picker, Honorary 
Treasurer and Messrs. L. Bray, C. S. Swindin, 
E. Earnshaw-Wall, A. G. Greene, advisory 


members. 


Waterloo Road, Southampton, to whom all oom- 
munications should be addressed. 


The Prestwich and District Radio Society.* 
A well attended meeting was held on Monday, 
April 23rd, in the National Schools library, when 
an excellent display of members’ work, instruments 
and other apparatus excited general interest. 
Hon. Sec., H. A. Wood, Spring Bank, Church 
Lane, Prestwich. 


North Middlesex Wireless Club.* 


On April 18th, owing to the unfortunate absence 
of the President, Mr. A. G. Arthur, through illness, 
the chair was taken by Mr. M. F. Symons. 
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Following Question Time,” conducted by 
Mr. L. C. Holton, Mr. R. Carriett, of the General 
Electric Company, gave a successful demonstration 
with the Gecophone ” amplifier and loud speaker 
(large model). 

Mr. Carriett afterwards explained minutely 
the construction of the apparatus—luckily he 
had brought a screwdriver—and he was kept so 
busy answering the questions of his audience 
that it was only by extinguishing the lights one 
by one that the hall was cleared by closing time 
(II p.m.) l 

Hon. Sec., H. A. Green, 
Wood Green, N.22. 


The Fulham and Putney Radio Society.* 


At a crowded meeting held at Fulham House, 
Putney Bridge, on Friday, May 4th, Mr. H. B. 


100, Pellatt Grove, 
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Hon. Sec., A. Leslie Lancaster, c/o Lancaster 
Bros. & Co., Shadwell Street, Birmingham. 


Leyton Radio Association.“ 


The ninth meeting of the Association was held 
at the Church Army Social Centre on May Ist. 

After a short lecture by Mr. F. F. Betts, on the 
Morse Code, the members listened in to 2 LO’s 
May Day concert. 

New members will be welcomed by the Hon. 
Sec., Capt. H. Thorley, C.A., Church Army Social 
Centre, Goldsmith Road, E.10. 


The Belvedere and District Radio and 
Scientific Society.“ 


On April 19th, 20th and 21st, a Radio Exhibition 
was held by the Society, when the fine display of 


Photo, F. J. Fisher. 


An admirable display of apptratus on view at the Exhibition held by the* Belvedere and 
District Radio and Scientific Society on April 19th, 20th and 21st. 


Gardiner gave a lecture on High Frequency 
Alternators and the Production of Wireless Waves.” 

Hon. Sec., J. W. Dewhurst, 52, North End 
Road, West Kensington, W.14. 


Birmingham Experimental Wireless Club.* 


The very remarkable advances recently made 
in amplification of wireless signals were ably 
demonstrated at a recent meeting by Mr. C. S. 
Baynton, who showed a particularly fine selection 
of apparatus. The lecturer first produced an 
ordinary crystal receiver and tuned in stations 
whose signals were just audible in the phones. 
These signals he then passed on to a two-valve 
power amplifier, using 300 volts H.T., the results 
being absolutely deafening in the loud speaker 
but quite free from distortion. 


members’ apparatus seen in our illustration was 
on view. During the Exhibition, 1,321 people 
paid for admission, thus benefiting a local War 
Memorial Fund. 

Lecturettes on Popular Radio Subjects were 
given by Mr. A. G. Warren, M.Sc., Mr. G. N. Hurst, 
A. M. I. E. E.. Mr. T. E. Morriss and Mr. S. G. 
Meadows. 

Hon. Sec., S. G. Meadows, 1, Kentish Road, 
Belvedere, Kent. 


Derby Wireless Club.* 


The committee has been successful in obtaining 
a room for the use of the Club at Derby Chambers, 
St. Peter's Street. Derby. 


Hon. Sec., The Limes,” Chellaston, Derby. 
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The West London Wireless and Experimental 
Association.“ 


On April 24th, Mr. T. W. Hyne Jones gave a 
supplementary paper to that given at the 
previous meeting, on Charging Accumulators.”’ 
The points dealt with were the ammeter and its 
uses; the resistance in form of lamps or potentio- 
meter and method of using; the results obtained 
from too quick or too slow charging, etc., etc. Full 
particulars of the Association will gladly be 
furnished by the Hon. Sec., Horace W. Cotton, 
19, Bushey Road, Harlington, Hayes, Middlesex. 

Clubrooms: The Acton and Chiswick Poly- 
technic, Bath Road, Chiswick, W.4. 


Oldham Wireless Society. 


on Saturday, April 21st, 1923, the townspeople 
of Oldham were treated to the first wireless exhibi- 
tion and demonstration ever held in the town. 
This was given by the Society in the S. Thomas 8 
Schools, Coppice, Oldham. 

The exhibition was held in the main central 
room, three stalls being apportioned to the members’ 
exhibits, which were very varied and interesting, 
and four stalls to members of the trade. A 
demonstration was also held, consisting mainly of 
reception of speech and music from 2ZY, being 
carried into the room and amplified by means of 
a Magnavox, 

It is estimated that the proceeds will exceed 
£100. 

Hon. Sec., Graham Halbert, 16, South Hill 
Street, Oldham. 


Watford and District Radio Society. 


On April 20th, Mr. E. C. Leader (Chairman) 
gave a lecture and demonstration on The Unit 
System.” Mr. Leader's home-constructed appar- 
ratus refiected the utmost credit on the Society’s 
Chairman. 

Hon. Sec., F. A, Moore, 175, eavesden Road, 
Watford. 


Evesham and District Radio Society. 


The Society has now gone into vacation until 
September 18th. The Technical Committee has 
been instructed to have the Society’s apparatus 
ready by that date. It is hoped, also, to have 
a library for the use of members. 

All interested in wireless in the district are 
invited to communicate with the Hon. Sec., F. E. 
Mason, 50, Port Street, Evesham. 


Haileybury College Wireless Society. 


The Society has now been in existence for two 
terms. During the Easter term Lt.-Col. C. C. 
Champion, D.S.O., B.Sc., was elected President 
in place of Dr. T. Thomas, who has left the school. 

Lectures have been given during the session on 
“ Amplification Coupling, Valves in Reception,” 
„Elementary Wireless, ‘‘ Condensers,” and 
“ Direction Finding.“ 

The Society now possesses a two-valve receiver 
(H.F. and detector), and it is hoped to add 
two L.F. next term. Membership now amounts 
to 112. 


Hon. Sec., D. K. Carter and J. B. Miller. 
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Radio Society of Birkenhead, 


The last general meeting of the Society for the 
winter season was an open night and soirée, 
held on April 26th. The entertainment was con- 
tributed by members and by the Manchester 
Broadcasting Station, which was tuned in and 
rendered audible by means of a Gecophone two- 
valve receiver with power amplifier and loud 
speaker on the Society’s indoor aerial. The lady 
members had very kindly undertaken to provide 
the refreshments, and to decorate the room, which 
was lighted by Japanese lanterns. 

Hon. Sec., R. Watson, 35, Fairview Road, 
Oxton, Birkenhead. 


New Society at Godalming. 


A Society has been formed at Godalming for 
the study of Wireless and kindred subjects. Among 
the objects of the Society is the reduction of inter- 
ference caused by the misuse of apparatus. 

Full particulars of membership can be obtained 
from the Hon. Sec., A. T. Denyer, Godalming 
and District Radio Society, Avisford, George 
Road, Farncombe, Godalming, Surrey. 


Ashton-under-Lyne and District Radio Society. 


The Society now meets on Monday evenings, 
instead of on alternate days, as previously. The 
Society’s three-valve set is completed, and is made 
up of three units—high frequency, detector and 
low frequency. Extremely good results have been 
obtained. On Monday, April 30th, Mr. Ratcliffe, 
of Messrs. Meagher and Ratcliffe, Manchester, 
kindly lent a Brown amplifier and a new form of 
loud speaker for demonstration purposes. 

Hon. Sec., James H. Marshall, 22, Warrington 
Street, Ashton-under- Lyne. 


Fulham and Chelsea Amateur Radio and 
Social Society. 


The Society held its first Dance and Soirée at 
the Chelsea Polytechnic on Saturday, April 2 1st. 
Nearly 150 people were present, and many of the 
members brought sets for exhibition. A four- 
valve Marconi set and a Concert Grand Loud 
speaker gave excellent results. Many interesting 
vocal items were provided, and on the whole the 
gathering was an immense success, 


The Sunbeam (Moorfield) Wireless Society. 


A very interesting demonstration of reception 
was given by the Society on Monday, April 23rd, 
to a company of about 200. The apparatus 
used was a two-valve receiving set with Western 
Electric loud speaking equipment, kindly loaned 
by Messrs Burns & Dodgeon, Dudley Street, 
Wolverhampton. 

Hon. Sec., C. E. Beresford, Moorfield Works, 
Wolverhampton. 


The Sydenham and Forest Hill Radio Society. 


Mr. J. S. Cross recently gave an instructive 
lecture on “ High Frequency and Low Frequency 
Amplification,” fully explaining his remarks with 
diagrams. 

A demonstration of the sensitising of telephones 
was recently given by the Secretary. 

Local amateurs should communicate with the 
Hon. Sec., M. E. Hampshire, 139, Sydenham 
Road, S.E. 26. 
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Notes 


Wireless Supersedes Cable in India. 

The Madras Wireless Station is now being con- 
verted into a high speed automatic station. When 
the proceas of conversion is complete it will handle 
the Indo-Burma traffic, which has hitherto been 
dealt with by cable and land lines between Calcutta 
and Rangoon. 


Another Experiment at 2 LO. 

By the time these lines appear, an interesting 
experiment will have been made from 2LO to 
ascertain whether it is possible to broadcast one 
item simultaneously from every B.B.C. station in 
the country. An entertainment will be transmitted 
from the London station by land lines and then 
broadcast from each station. 


New South Coast Broadcasting Station. 

To the chagrin of other south coast towns, 
Bournemouth has been selected for the new B.B.C. 
station. Absence of shielding in the district has 


been the principal reason for the choice, and, in 
addition, there is said to be an abundance of local 
Plymouth residents, 


talent. in particular, are 


The accompanying portrait is of Mr. A. 4. 

Campbell Swinton, F.R.S., who will be called as 

a wüness before the Postmaster-General’s Broadcast 

Committee. He wil represent the interests of the 

amateurs and experimenters forming the membership 

of the Radio Society of Great Britain and affiliated 
Societies of Great Britain. 


Mise Jessie Kenney, the first lady to qualify for the 

P.M.G.’s First Class Certificate in wireless operating 

since the severity of the test was increased in 1921. 

Miss Kenney has just passed the examination at ad 
Cardiff wireless college. 


disappointed by the decision, and it is probable 
that some means of relaying concerts from 2 LO or 
Bournemouth to the Plymouth area will have to 
be resorted to. 

A new broadcasting station is soon to be erected 
in the north of Scotland. 

A Novel ‘‘ Wireless Week.” 

Commencing on Monday, May 28th, a Wireless 
Week ” is to be inaugurated at the Electric Pavilion, 
222, Lavender Hill, Clapham Junction, S. W. II. 
Some very interesting non-technical pictures en- 
titled “ Broadcasting : What it is and all about it, 
have been secured and will be exhibited each day 
at 3.30, 6.30 and 9.30 p.m. 

The Theatre is also holding a competition for 
the best piece of home-made apparatus. There 
are no entrance fees and competitors will be divided 
into two classes—over and under sixteen years of 
age. The judges will be Mr. Harold S. Walker 
(2 OM) and Major Stevens, the prizes being 
presented by The Pavilion.” 

During Wireless Week,“ an exhibition of 
latest apparatus and novelties will be held in the 
Grand Vestibule, and many of the well-known 
manufacturing firms, as well as the press, will be 
represented. 

East Indies Station Struck by Lightning. 

On May th the Governor of the Dutch East 
Indies was to have inaugurated wireless commu- 
nication with Holland from the station at Malabar 
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by despatching a message to Queen Wilhelmina. 
Fate ruled otherwise, however, for the station was 
struck by lightning and so seriously damaged that 
eommunication will be impossible for some time. 


British Amateurs Heard in Denmark. 
Interesting extracts from his log have been sent 
to us by Mr. James Steffensen, of Ehlersvej 8, 
Hellerup, near Copenhagen. All reception has been 
aceomplished on two valves (1 H.F. and Detector). 
The following stations have been heard by our 
correspondent during March and April: 


Call. Date. Wave- Notes. 
length. 

2 OD Mar. 29 215 (?) Fairly weak, steady, no 
A.C. hum. 

8 AA Mar. 29 225 Fairly strong, steady, un- 
rectified A.C. 

YS Mar. 31 225 Fairly strong, steady, un- 
rectified A.C. 

2 JF Apr. 8 (?) Fairly strong, steady, no 
hum. 

2 LG Apr. 8 (?) Fairly strong. 

OFN Apr. 8 235 Fairly weak, steady, no 
A.C. hum. 

5 NN Apr. 8 225 Weak, steady, no hum, 
afternote, probably due 

oe to big H.T. condenser. 

2 HF Apr. 8 (?) — 

5LC Apr.9 (?) Readable 15ft. from 
‘phones. No fading. 

O MX Apr. 9 (2) Strong, unrectified A. C. 

2 KQ Apr. 9 (?) Fairly strong, unrectified 
A.C, 


Mr. Steffensen would be glad to correspond with 
one or other of the many owners of low power 
transmitters. 


The R.A.F. Pageant. 

The Royal Air Force Pageant, which was 
instituted in 1920, will take place on Saturday, 
June 30th, at the London Aerodrome, Hendon, by 
arrangement with the Grahame White Company. 
It is hoped that H.M. the King will be present. 
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A programme fully equalling in interest those of 
previous years has been arranged, and will include 
demonstrations of aerial attack and defence. The 
proceeds will be devoted to Service charities. 


P.M.G. and Broadcast Distress Calls. 

Referring to the recent appeal from 2 LO whereby 
a mother was enabled to reach the deathbed of 
her son, Sir W. Joynson Hicks stated in Parlia- 
mentary Debates that he did not think it desirable 
to make any permanent arrangement for the 
broadcasting of this kind of appeal. The general 
question, however, of the uses to which broad- | 
casting should be put, he added, was one of the 
matters which the Broadcasting Committee had 
been asked to consider. 


Praise for B.B.C. Staff. 

In a letter we have received from Mr. Harry A. 
Epton, F.B.E.A., Chairman of the Hackney and 
District Radio Society, he describes as a wonderful 
experience his recent visit to 2LO. Mr. Epton 
was particularly impressed by the courtesy of 
Mr. Burrows, Mr. Palmer and the engineers, all 
of whom were willing to answer any questions. 
“ Whataoever is the outcome of the present broad 
casting controversy,” writes Mr. Epton, “I 
trust we shall not lose sight of the valuable and 
unselfish labour of the staff of the B.B.C.” 


The Late Dr. F. C. Knight. 

It is with regret that we have to record the 
death on Monday, May 7th, of Dr. F. C. Knight, 
after an operation for appendicitis. 

Dr. Knight was one of the original members of 
the London Wireless Club, which afterwards became 
the Wireless Society of London, and took a very 
active part in organising the Society. He was a 
keen experimenter in all branches of wireless and 
was probably one of the first in this country to 
use a valve. Before the war put an end to his 
experiments, he was practising with several Ameri- 
can valves at his home in Islington. For two 
years prior to his death, Dr. Knight was President 
of the North London Radio Society. 


Slow Speed Transmissions in Morse. 


past. daily instructional programmes of 


I. is understood that for some months 


morse transmission have been sent out 
from Aldershot at graduated speeds on a 
wavelength of 1,900 metres. It has been 
possible to ascertain that the times of trans- 
mission etc., are as follows :— 


Mondays, Wednesdays and Fridays. 


2000-2004 Call up CQ v GGB. 

2004-2022 Transmission at six words per 
minute. 

Interval for changing operators. 
Transmission at ten words per 
minute. 

Interval for changing operators. 
Transmission at fourteen words 
per minute. 


2022-2023 
2023-2041 


2041-2042 
2042-2100 


Tuesdays and Thursdays. 

2000-2004 Call up CQ v GGB. 

2004-2022 Transmission at eight words per 
minute. 

Interval for changing operators. 
Transmission at twelve words 
per minute. , 

Interval for changing operators. 
Transmission at sixteen words 
per minute. 

These transmissions are made from a 
6 kilowatt valve set, and it is understood 
that the purpose is for practice for Territorial 
Signal Units. 

This information has been obtained through 
the Radio Society of Great Britain, which has 
ascertained that the War Office has no objection 
to its publication for the benefit of amateurs. 


2022-2023 
2023-2041 


2041-2042 
2042-2100 
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Air Ministry’s Helicopter Competition. 

Prizes amounting to £50,000 have been offered 
by the Air Council for the successful completion 
of tests applicable to a helicopter or equivalent 
type of flying machine. The closing. date for 
entries is April 30th, 1924. 

The flying machine must, among other tests, 
make a flight from a position of rest on the ground 
to a height of 2,000 feet and descend and land 
without damage in a wind exceeding ten but not 
exceeding twenty miles an hour. The machine will 
also be required to remain in a stable attitude for 
half-an-hour at an altitude of 2,000 feet. Other 
rigorous tests are included, so that the capture of 
the prize is hardly likely to be a walk-over.”’ 

All communications in respect of the competition 
should be addressed to the Secretary, Air Ministry, 
Adastral House, Kingsway, London, W.C.2. 


Improper Use of Call Sign. 

A strong complaint is made by Mr. T. Hesketh, 
of Folkestone, of someone in the district who is 
regularly using his call sign (2 SR). Mr. Hesketh’s 
attention has been drawn to the fact by reports of 
interference by his station, which, however, is not 
at present in use. 


Book Review 


Home Construction Made Easy is the sub- 
title of Mr. P. W. Harris’s latest book,* and even 
a cursory glance through its pages proves the 
aptness of the description. Giving first some 
general hints for the constructor, such as the choice 
of raw materials, the most suitable gauges of wire 
and the laying out of panels, the author proceeds 
with clear and minute instructions for the making 
of five simple vet efficient sets and units, making 
use of components at present available on the 
market, where the building up of such parts is 
beyond the ability or facilities of the beginner. 


* Practical Wireless Sete for All. By Percy W. 
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These comprise a Crystal Receiver, a Single-valve 
Magnifier, a Two-valve Set for wavelengths from 
300 to 1,200 metres, a Two-valve Note Magnifier, 
and a Three-valve Universal Receiver. Each of 
these sets has stood the test of practical experience, 
for not only have they been built by the author 
and tested in his own private station, but they have 
also been reproduced in hundreds by readers of 
Conquest, in which magazine they were first 
described. The book concludes with a useful 
chapter on Indoor Aerials. Nearly 40 photographs 
and diagrams serve to simplify the explanations, 
and a commendable feature is the use of several 
photographs of each instrument taken from 
different angles. 

This little book can be thoroughly recommended 
for the use of those who wish to take their first steps 
in the practical working of radio apparatus. 


Forthcoming Events 
FRIDAY, MAY 18th. 

Leeds and District Amateur Wireless Society. 
Lecture by Mr. A. F. Carter, A. M. I. E. E. 

Radio Society of Highgate. At 7.45 p. m. 
At the 1919 Club, South Grove. Lecture by 
Mr. C. T. Warren. 

Belvedere and District Radio and Scientific 
Society. Lecture: Insulators and Insulating 
Materials, by Mr. A. G. Warren, M.Sc., 
F. Inst. P. 

MONDAY, MAY 21st. 

Sydenham and Forest Hill Radio Society. At 
8 p.m. At Greyhound Hotel, Sydenham, S.E.26. 
Lecture: Elementary Electricity,” by Mr. 
W. V. Pegden. 

TUESDAY, MAY 22nd. 

Plymouth Wireless and Scientific Society. 
At 8 p.m. At Plymouth Chambers, Old Town 
Street. Demonstration on Society’s three-valve 
receiving set. 

FRIDAY, MAY 25th. 


Wireless Society of Hull and District. At 


Harris. (London: The Wireless Press, Ltd., 7.30 p.m. At the Co-operative Social Institute, 
12-13, Henrietta Street, Strand, W.C.2. Pp. 78. Jarratt Street. Sale of members’ surplus 
Price, ls. 6d. Post free, ls. 8d.). apparatus. 

BROADCASTING. 


GREAT BRITAIN. 

Regular evening programmes, details of which 
appear in the daily Press, are now conducted from 
the following stations of the British Broadcasting 


Company :— 
London 2LO 369 metres. 
Birmingham  5IT 420 e 
Manchester 2 ZY 385 a 
Newcastle S NO 400 y 
Cardiff S WA 353 15 
Glasgow 5 80 415 0 

FRANCE. 

Eiffel Tower. 2,600 metres. 


reports (duration 10 mins.) 7. 20 p. m., weather 
reports and concert (duration about 30 mins.) 
11.10 p. m., weather reports (duration 10 mins.). 

Radiola Concerts. 1,780 metres, 6.5 p. m. news; 
6.15 p. m. concert till 7 p. m.; 9.45 p.m. news; 
10 p. m., concert till 11 p. m. 


L' Ecole Supérieure des Postes, Télégraphes 
et Téléphones de Paris. 450 metres. Tuesdays 
and Thursdays, 8.45 p.m. to ll p.m. Saturdays, 
5.30 p.m. to 8.30 p.m. 

Lyons (YN). 3,100 metres, 1-6 kW. 11.45 a.m. 
to 12.15 p.m. daily (Sundays excepted). Gramo- 
phone records. 


BELGIUM. 


Brussels (BAV). 1,300 metres, 1 kW. Sunday, 
Tuesday and Thursday, 6 p.m. 


12.15 a.m. weather HOLLAND. 


PCGG. The Hague, 1,050 metres, Sunday : 
4 to 6.40 p.m., Concert. Monday and Thurs- 
day: 9.40 to 10.40 p.m., Concert. (Monday 
concerts are sometimes given on 1,300 metres, 
notice of this being given on the previous 
Sunday. ) 
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5 HY 


5 HZ 


5 ID 


5 IS 


5 JN 


5 JZ 


5 KB 


5 KL 


5 KN 


5 KO 


5 KY 


5 LA 
5 LO 
5 LP 


5 LV 


§ LZ 


5 MD 10 watts, 


5 MO 10 watts, 
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EXPERIMENTAL TRANSMITTING STATIONS 


ALTERATIONS AND ADDITIONS. 
The particulars given below include amendments and additions to the list 
of Experimental Transmitting Stations given in The Year-Book of Wireless 


Telegraphy and Telephony, 1923,’’ published by THE WIRELESS PRESS, LTD., 
which comprises 470 stations. 


(Previous amendment lists will be found on page 116, April 28th issue, and page 157, May 5th issue. 


10 watts, Sp., Baynham Honri, Cromwell 
C.W., I.C.W., Fall, E. Finchley, N.2. 
Telephony & 

Duplex Tele- 


phony 
— C. A. Carpenter, 10, Cross- 
ley Street, Sherwood, 
Nottingham, 


10 watts, C.W. P. D. Coates, 55, Ennismore 
& T., also Port- Street, Burnley. 


able Set. 
10 watts, C.W. J. S. Foord, 93, Herne Hill, 
& T. S.E.24. 


10 watts, C.W. S. Wilkinson, Messrs. Bew 
& T. & Co., Burslem, Staffs. 


C.W.,T. & T.T., H. J. Cheney, 363, Thimble 
Sp., Automatic Mill Lane, Nechells, Bir- 
Morse mingham. 


10 watts, C.W. F. Westrup Coomber, Elec- 
& T. Portable trical Engineer, 58, The 
Tything, Worcester. 
Artificial Aerial G. M. Wood, 60, Pike’s 
Lane, Glossop, Nr. Man- 
chester. 
10 watts, C. W. E. J. Earnshaw, 95, May- 
& T. field Road, Sanderstead. 
10 watts, C.W. I. W. Higgs and J. S. Hobbs, 
& T. 45, Howard Road, West- 
bury Park, Bristol. 
— E. E. G. Allsopp, Ingle 
Nook, Wigginton Road, 
Tamworth. 
L. H. Soundy, 60, Bellevue 
Road, Ealing. 
C. W., T. T. & T. J. W. Clough, 142, Revidge 
Road, Blackburn. 


Fortable. 


10 watts, C. W. L. W. Pullman, 213, Golders 
& T. Green Road, N. W. II. 

10 watts, C. W. N. Willson, Claremont,“ 

& T. Tenbury Road, Kings 
Heath, Birmingham. 

10 watts, C. W. A. G. S. Gwinn, 61, Car- 

& T. narvon Rd., Stratford, 


E. 5. 
C.W. R. W. Hardisty, 5, Ethel- 
bert Road, Canterbury. 


C.W. W. Guthrie Dixon, “ Dip- 
& T. wood,” Rowlands Gill, 
Newcastle-on-Tyne. 


& T. 


5 MP 10 watts, C.W. Colin Bain, 51, Grainger 
& T. St., Newcastle- on-Tyne. 


5 MS 1,000 watts, C.W. Manchester W’less Society, 
T. & Sp. Houldsworth Hall, Deans- 
gate, Manchester. 
Manchester W'less Society, 
Houldsworth Hall, Deans- 
gate, Manchester. 


J. H. Taylor & Co., Elec- 
trical Engineers, Macau- 
ley Street, Huddersfield. 


R. W. Galpin, Bank House, 
Herne Bay, Kent. 


10 watts, C.W., A. C. Hulme, 39,. Poplar 

T. & T.T. Avenue, Edgbaston, Bir- 
mingham. 

10 watts, C.W. J. H. R. Ridley, “ Stud- 

& T. ley, 106, Woodside Gn., 

South Norwood, S.E.25. 


Telephony, C.W. Eric P. Burgess, 2, Queen’s 
& T. Road, Manningham, 
Bradford, Yorks. 

Ralph Bates, ‘‘ Holme- 
side,” St. Catherines, Lin- 
coln. 

John F. Cullen, 68, Queen's 
Drive, West Derby, 
Liverpool. 

10 watts, C.W. F. J. Wood, Belmont, 
& T. Upper Colwyn Bay, N. 

Wales. 

10 watts, C.W., C. H. F. 
T.T. and T. 
Portable. 


— 


5 MT 1 kW. 


5 ND 


5 NF 


5 NH 
5 NN 
5 NP 
5 OD 


50L C.W., I.C.W. 


5 OT 


5 OX Hubbard, 
196, Putney Bridge Rd., 
S.W.15. 

Belvedere and District 
Radio and Scientific Soc., 
Erith Technical Institute. 

. T. Allison, 33, Wilton Gr., 

Merton Park, S.W. 
10 watts, C.W. R. G. Templar, 52, Alder- 
& T. ville Road, Hurlingham. 
Telephony, C.W. A. G. Bainton, 8, Palace 
& Sp., Artifi- Road, Streatham Hill, 
- cial Aerial S.W.2. 
5 QV 10 watts, Sp., F. L. Stollery, 
C. W. & T. 


5 OY 


5 PU 10 watts 


5 PV 


5 QB 


“ Fairmead,”” 
Vista Road, Clacton-on- 
Sea. 

Messrs. Holt & Dedman, 
Radio Engrs., 6, Raby 
Rd., New Malden, Surrey. 

. W. Brierley, 59, Gayner 
Park, Filton, Bristol. 


5 QX 


5 RC C.W. & T. 


(Further lists will appear in e issues). 
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QUESTIONS AND ANSWERS 


‘t CURIOUS ' (Epsom) asks for the name and 
address of the manufacturers of a certain type of 
accumulator. 


We regret we do not know the manufacturers 
of the type of accumulator referred to, but we 
you place the repair of the accumulator 

in the hands of any competent firm of electricians. 


W.G.” (Watford) asks (1) For criticism of 
circuit submitted. (2) Whether the arrangement for 
changing from valve to crystal rectifier is correct. 
(3) Is & an improvement to connect a variable con- 
denser across the reaction coil. 


(1) and (2) The diagram of connections is 
practically correct, although we do not care for the 
method of connecting the switchea to change from 
crystal to valve rectifier. We suggest you use the 
circuit given in reply to F. W. S. (Redditch), 
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Fig. 1. J. D.” (Surrey). 


S 


tuning inductance. The grid leak and condenser 
is connected to one side of the inductance and the 
filament circuit to the other side. (3) If the coil 
is of the ordinary cylindrical type with a slider, 
the wavelength range will approximately 
from 200 to 2,000 metres. (4) A suitable secondary 
coil would be 3” in diameter and 8” long, wound 
with No. 28 S.S.C. wire. Eight tappings should 
be taken. 


J. H.“ (Bishop’s Stortford) submits a 
diagram of his receiver, and asks (1) Ie the cirout 
correct. (2) What is the cause of the howling. 
(3) Is the apparatus arranged too closely together. 
(4) Would it help to cover the box containing the 
apparatus with tinfoil. 

(1) and (2) The diagram is correct, except that 
the connection between the secondary of the high 
frequency transformer should be taken to + L.T. 


A five-valve receiver with one H.F., rectifier, and three L.F. connected valves. 


Suitable for the reception of signals of any wavelength. 


page 95, April 21st issue. (3) It is often of 
assistance to tune the reaction coil. 

‘ J.D.” (Surrey) asks for a diagram of a five- 
valve receiver, with one high frequency, one detector, 
and three L.F. valves. 


The diagram is given in Fig. 1. The tuned anode 
method of high frequency amplification is used. 
Suitable condenser values are given. It will be 
noticed the reaction coil is coupled with the tuned 
anode winding. 


C. M. L. S.“ (Surrey) asks (1) For a diagram 
of a one · valve receiver, suitable for the reception of 
long wavelength signals. (2) With reference to the 
diagram Fig. 5, page 678, is not the diagram in- 
complete, so far as the aerial circuit is concerned. 
(3) What is the approximate wavelength range of a 
cou 4” in diameter and 8” long, wound with No. 24. 
(4) What would be the dimensions of a suitable 
secondary coil to work with the coil mentioned in (3). 


(1) A suitable diagram is given in Fig. 2. (2) 
The diagram referred to is quite correct. The 
aerial tuning condenser is in parallel with the aerial 
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Fig. 2. C. M. L. S.“ (Surrey). Single · valve 

reacting receiver. Not suitable for the reception of 

broadcast transmissions, but very satisfactory for 
long wave work. 
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When the detector valve alone is in circuit and the 
reaction coil is functioning properly, it will be 
necessary to reverse the reaction coil upon switching 
in the high frequency connected valve. (3) The 
apparatus is not too closely crowded together. 
(4) We do not think any great advantage will be 
gained through covering the box with tinfoil in 
the manner suggested. 

‘t MORSE ’’ (Penzance) asks for particulars of 
high frequency transformers of the plug-in type 
suitable for use with wavelengths of 350 metres 
upwards. 

With a former of outside diameter of 2-6” and 
4“ wide, slot rz“ wide and 1“ deep, 120 turns for 
the primary and secondary winding of No. 30 D.S.C. 
wire will be satisfactory for operation between 
300 and 450 metres. For the higher wavelengths 
_ we suggest you wind transformers having 180, 250, 
320, 400 and 500 turns for both primary and 
secondary windings. For the transformers with the 
larger number of turns, No. 36 double silk covered 
wire will be found satisfactory. With transformers 
of this description best results are only obtained 
after a little experimental work, but the values 
given will be found very useful as a guide in the 
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the receiver as shown in recent issues of The Wireless 
World and Radio Review. If you follow out the 
instructions carefully, you will be able to make 
the receiver without trouble. If, on the other 
hand, you wish to purchase a receiver, we suggest 
you examine the advertisement pages of this 
journal. 


‘t ATOM ' (Dulwich) asks (1) For a diagram 
of a receiver with two high frequency and one rectifying 
valves. It is required that the first valve shall amplify 
etther with the aid of a resistance or a tuned anode 
coupling. The second amplifier is to have in tts 
anode circutt a resistance. A switch is to be provided, 
80 that a crystal rectifier may be used in place of the 
valve rectifier when required. 

(1) The diagram is given in Fig. 3, and suitable 
values are given. In the aerial circuit we have a 
switch D which connects the aerial condenser 
in series or parallel with the aerial tuning coil. 
Switch E is the stand-by tuned switch. Switch C 
connects the reaction coil so that it may be coupled 
with either the tuned anode ooil or the aerial 
coil. With switch A to the left, the tuned anode 
winding is in circuif, while when the switch is to 
the right, the anode resistance is connected in 


work. 
f / 2 
j A 
\ — 


i 
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Fig. 3. 


series-parallel switch, switch E a tune-stand-by switch. 


Atom (Dulwich). This is the diagram of a three · valve receiver. Switch D ts a 


With the switch A in position A, the anode 


resistance is connected, while in the other position the tuned anode circuit is connected. Switch C ts 


for reversing the reaction. 


With switch B in position B, the rectifying valve is connected, while when the 


switch is in the other position the crystal is used as a rectifier. 


L. S. G. H.“ (S.W.6) asks for particulars of a 
coil which may be used as a tuned anode coil, and 
which will have a wavelength range from 150 to 4,000 
metres. 

The exact design of such a coil, when it is to be 
wound in slots in a former of the dimensions given, 
can only be determined by experiment. We 
suggest you wind the slots with 90 turns of No. 36 
single silk covered wire. Twelve slots should be 
used and 12 tappings taken. 

J. R.“ (Belfast). We suggest you purchase 
a receiver comprising one high frequency valve, 
crystal rectifier, and one valve note magnifier. The 
receiver could be built from parts, and the cost 
would not exceed the amount which you are 
prepared to spend. We suggest you construct 


circuit. With switch B to the left, the valve 
rectifier is used, the upper contact of the switch 
closing the circuit for the grid condenser and leak, 
while the lower contact closes the anode circuit 
through the telephone to +H.T. With the switch 
to the left the crystal rectifier is connected. 


J. H.“ (W.4) asks questions regarding the 
charging of his accumulators. 


We suggest you charge the 30 ampere hour 
accumulator at 3 amperes. The charging will 
probably have to be carried on for 14 hours. Assum- 
ing that the pressure across the accumulator 
when on charge is 7 volts, the pressure to be absorbed 
in the resistance is 230 minus 7 volts, or 223 volta. 
As the current is 3 amperes, the resistance may be 
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obtained from Ohm’s law, and is equal to the pres- 
sure divided by the current. In this case 223 
divided by 3 gives 74 ohms. The watts taken 
from the circuit is given by the product of the 
pressure across the mains, and the current flowing 
in the circuit, which is 230 times 3, or 690 watts. 
The number of units used is given by the product 
of kilowatts and time. If you charge the accumu- 
ator for 14 hours, the units taken will be 12-36. 


Fig. 14. Sparks (Cheshire). 
valve, rectifier and two note magnifiers. 


The circuit ts quite suitable for the reception of broadcast transmissions, 
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circuit of the rectifying valve. It would be an 
advantage to connect a 0-001 mfd. condenser 
across the telephones themselves, so that when 
the plug is inserted in any jack, the telephones 
are shunted by a 0-001 mfd. condenser. The method 
of connecting the transformers is correct, but the 
correct method depends upon the winding adopted 
by the manufacturers, and when you purchase 
a low frequency transformer you should enquire 
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Here is a four-valve receiver with one high frequency connected 
The first valve may be cut out when required with the switch. 


provided the reaction’ cotl 


is not used. 


‘* SPARKS "" (Cheshire) asks for a diagram 
of a four-valve receiver, with a switch to cut out the 
first valve. 


The diagram is given in Fig. 4. The switch in 
the aerial circuit joins the aerial condenser in 
series or in parallel with the aerial tuning coil. A 
switch is provided to connect or disconnect the 
high frequency valve as required. The second 
valve operates as a rectifier, and the third and 
fourth as note magnifiers. -Suitable values are 
given. To receive the broadcast transmissions, 
the anode coil may be a No. 75 honeycomb coil, 
the closed circuit a No. 50, and with the aerial 
condenser in series the aerial coil may be a No. 75. 
The reaction coil could be a No. 35. 


J. G.“ (N.W.8) asks (1) Is there any advantage 
in connecting a fixed condenser across the primary 
winding of intervalve transformers. (2) With re- 
ference to the four-valve receiver described in the issue 
of March 24th, is the 0-001 mfd. fixed condenser 
permanently connected in the anode circuit of the 
detector valve. (3) Is it correct to connect the trans- 
formers as shown. (4) Could a diagram be given 
showing how to add another high frequency connected 
ralve lo use in conjunction with the four-valve receiver 
described in March 24th issue. 


(1) There is no advantage in connecting a fixed 
condenser across each of the primary windings 
of the transformers. (2) The 0-001 mfd. condenser 
shown in the diagram on page 822 of the March 24th 
issue is permanently connected across the primary 
winding of the transformer joined in the anode 


the correct method of joining it in the circuit. 
(4) The diagram is given in Fig. 5. The unit is 
connected in front of the four-valve receiver. 
The switch A is for the purpose of cutting out the 
grid leak and condenser when the second H.F. 
valve is cut out. 
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Fig. 5. J. C.“ (N. W.). 


a 
„L. C. T.“ (Birmingham) submits a diagram 
of his receiver and asks why the results obtained are 
not good. 
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The diagram is correct, except that the condenser 
and resistance marked R2 are not required. The 
H.T. battery should be connected between — L.T 
and one end of the telephone transformer, the 
intervalve transformer and the anode coil. The 
4+ megohm resistance serves no useful purpose. 
You might connect the condenser across the 
telephone transformer if it has a value of the 
order of 0-001 or 0-002 mfds. The value of the 
H.T. battery should be adjusted, as the voltage 
is probably too high at present. 


‘*G.L.R.’’ (Falmouth) asks (1) Whether the 
use of a closed circuit will help him to cut out inter- 
fering signals. (2) What is the dielectric constant 
of air. 


(1) The use of the circuit sketched in your 
diagram No. 2 is to be recommended; although 
you may find adjustments are rather critical, 
the results obtained will be very much worth 
while, if you succeed in cutting out the interfering 
signals. The condenser C should have a value 
of 0:0005 mfds. Coils A and B should each be 
No. 50 coils. The No. 50 coil which is connected 
with the receiver should be tuned with a 0-0005 mfd. 
condenser. (2) The dielectric constant of air 
is taken as unity. 


Fig. 6. W. H. T. (S.E.5). Diagram of a 
single valve receiver not recommended for the re- 
ception of Broadcast transmissions. 


W. H. T.“ (S.E.5) asks for the wiring diagram 
of a single valve receiver, with particulars of winding. 


The diagram is given in Fig. 6. The aerial 
coil could be 4” in diameter and 4” long, wound 
full of No. 22 D. C. C., with twelve tappings. The 
reaction coil could be 3” in diameter and 3” long, 
wound full of No. 26 D.C.C., with four tappings. 
We do not recommend the use of single-valve 
reaction circuits for the reception of broadcast 
transmissions. 


H. T.“ (S.W.9) asks (1) With reference to the 
four-valve receiver described in the issue of March 
24th, will there be any great loss in efficiency if the 
jacks and filament resistances are mounted on a 
wooden panel. (2) Is it possible to construct the 
tapped anode reactance one’s self. (3) Is the 
proposed loose coupler likely to be satisfactory. 
(4) Would an inductance coil consisting of a former 
9} in. long X 5 in. in diameter, wound with 300 
turns of No. 28 D.C. C. wire prove satisfactory. 
Would the results be better if plug-in type coils were 
used in conjunction with a coil holder. 
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(1) It is better, of course, to mount the com- 
ponents on ebonite, but so long as you only mount 
the filament resistances and jacks upon the wood, 
there will not be any appreciable loss. The ter- 
minals for the aerial, earth, and positive + H.T. 
should be mounted upon ebonite. It is very bad 
practice to mount portions of the receiver which 
carry high frequency currents upon wood. If the 
wood becomes at all damp, leakage will be very 
serious, and the signal strength very much reduced. 
(2) We think you might construct the anode coil 
yourself. We suggest a single layer coil 4 in. in 
diameter and 6 in. long, wound with No. 32 single 
silk covered wire with 18 tappings. You could 
tune this coil with a small tuning condenser, such 
as a 0.0001 condenser. For longer wavelengths we 
suggest you use the resistance capacity method of 
high frequency amplification, and the anode 
resistance, which may be of 100,000 ohms, should 
be connected in place of the coil. (3) and (4). 
For the reception of short wavelength signals, we 
recommend the use of a single layer coil wound 
with No. 18 D.C. C. The coil could be 4 in. in 
diameter and 4 in. long, wound with this wire, 
with tappings taken from each 10 or 15 turns. 
The secondary coil could be 34 in. in diameter and 
4 in. long, wound with No. 22 D.C.C., with tappings 
from each 15 turns. For the longer wavelengths 
you could add plug-in coils. On the whole, we 
think you would do better by using a three-coil 
stand with a set of plug-in coils. 


NOTE —T his section of the magazine is placed 
eet the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules :—- (1) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers,” Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent tn to be 
accompanied by the “ Questions and Answers” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which ts for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
petents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
anfringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of is., or 3s. 6d. for a maximum of 
four questions. (7) Four questions ts the mari- 
mum which may be sent in at one time. 
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Atmospherics in Wireless Reception. 


One of the greatest hindrances in wireless 
development, especially in long distance com- 
munications, is the interference which is 
caused by atmospheric disturbances. 

Atmospherics have always been and still 
are the bugbear of the radio engineer, and 
whilst vast strides are daily being made in 
improvements in methods of transmission 
and reception of radiotelegraphy and telephony, 
the old problem of atmospherics still remains. 
Many people in this country are experiencing 
this phenomenon for the first time. for with 
the advent of warmer weather during the past 
week or so there has been a marked increase 


in such interference, especially in some parts 
of the country. Those who are in touch 
with new users of wireless apparatus should 
make a special point of explaining the cause 
of these distressing interruptions in reception, 
for it has been brought to our notice through 
much correspondence that a large number of 
new users of apparatus are not able to under- 
stand the cause of the trouble, and in many 
cases are blaming their apparatus, or, in the 
case of broadcast transmissions, the actual 
transmitting station is blamed ! Radio societies 
in particular are in a position to impart the 
necessary information in this direction. 

A very important paper on the nature of 
atmospherics was read recently before the 
Royal Society by R. A. W. Watt and E. V. 
Appleton, in which experiments were des- 
cribed made between January 27th and 
February 12th of this yéar, mostly between 
the hours of 7 p.m. and 11 p.m. The number 
of atmospherics recorded during ten days 
was 590, and many interesting observations 
on their characteristics were made. 

Another matter which is in the category 
of phenomena not yet fully explained is the 
variation in strength of signals during the 
transition period between daylight and dark- 
ness. This is a matter which is far more 
apparent with weak signals than with strong. 
Those who have been accustomed to listening 
in to broadcast transmissions will probably 
have noticed that since the change to Summer 
time, when a period of twilight occurs during 
broadcast hours, a variation in signal strength 
is quite apparent, particularly to those at a 
distance from a broadcast station. 

The cause of this fading is of course 
distinct from the “normal” fading which 
is so frequently commented upon in con- 
nection with telephony transmissions. 


230 THE WIRELESS WORLD AND RADIO REVIEW May 26, 1923 


EXPERIMENTAL FOUR-VALVE RECEIVER. 


LOW FREQUENCY POWER AMPLIFIER UNIT. 
By F. H. Haynes. 


The principle of power amplification is employed when it is desired to get the maximum 

magnification in low frequency amplifying circuits. This unit, together with the tuning, 

detector and high frequency units already described, completes the construction of a highly 
efficient four-valve receiver. 


detector and high frequency units already the construction of the unit 

described. this power amplifier can well A piece of best quality polished edonite 
be made up where it is desired to operate a I in. in thickness, and of a size suitable for 
loud speaker from any type of receiving finishing a panel to 12} ins. by 8 ins., and a 
apparatus. The design is based upon that strip 12 ins. by I in. | 
adopted in the previous units, and consequently Two circular pattern filament resistances. 


[ cessor ee for use with the tuning, The following components are required for 


Me OL 


1 
— 


The layout of the components on the baseboard. 


the general dimensions are ample for the size Two valve holders. 

of the components to be supported, but if The arms and contacts of two double-pole 
space is a consideration it is easy to build an two-position switches, as used previously. 
equally effective instrument using a panel not Eight terminals. 


quite so tall as that shown in the diagrams. A 4ł-volt battery such as is used in a 
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Back view. 
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pocket lamp, and also a single cell removed 


from such a battery. 


I8 L.F.VALVE ON 


up, and various brass screws. 


LOUD SPEAKER on ‘TELEPHONES 


Practical diagram of connections. 


LT. + 


A piece of hard wood for a baseboard, 
which should measure 12 ins. by 6 ins. 


Z LF VALVE OFF 


J 


Double pole W are arranged for cutting out the amplifiers. 
Wire and insulating tubing for connecting by gin. Another piece of wood will also 


be required 7} ins. by 6 ins. by }in., from 


which end pieces can be made when 
it is sawn diagonally. 

Two intervalve transformers and a 
telephone transformer, all of reliable 
make. 

With regard to the selecting of 
intervalve transformers, large types will 
be found the most reliable. A large 
transformer may be wound with wire 
of a gauge suitable to pass the required 
current, and the space provided for the 
winding allows of the use of ample 
turns. Small transformers invariably 
sacrifice one or both of these desirable 
features.. When purchasing, one should 
ascertain the number of turns with 
which the transformer is wound. This 
should be 30,000 or more, and the ratio 
of the number of primary turns to the 
number of secondary turns should never 
exceed 1 to 4 when used with British 
“R” valves. 

Should it be the aim of the reader to con- 
struct an amplifier for use after a crystal 
detector, it is the recognised practice to 
adopt a lower ratio than this, the reason 
being that the crystal delivers a much 
smaller current than a valve, and conse- 
quently finer wire may be used and more 
turns included in a given space Especially 
is it desirable that ample turns be included 
for the purpose of building up the neces- 
sary ampere turns from the. small current 
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produced by the crystal. A transformer for 
‘this purpose should have a ratio of about 
1 or I} to 1. 

In view of the tendency of closed core 
transformers to operate better on certain 
note frequencies than on others, thereby 
producing distortion, it will be found that in 

ern power -amplifiers open core 


transformers are employed, or those in which 


the core consists only of a bundle of fine wires 
in the centre of the winding and equal to it in 


Circuit making use of key switches. 


length. Such transformers must not be 
assembled close together, as the lines of force 
around one may link up with those of another 
and produce oscillations at audio frequency. 
Partially closed core transformers are some- 
times made by enclosing the open core type in 
iron boxes, which improves the efficiency to 
just such a degree as may be permitted without 
the introduction of serious distortion, at the 
same time obtaining thorough screening. 
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Returning to the design of the instrument, 
it will be noticed that a cell is to 


provide an additional negative potential for the 
grid of the first valve, and that a small battery 
provides an additional 41 volts negative to 
the grid of the second valve. In addition, 
terminals A and B are arranged so that extra 
H.T. potential may be applied to the first 
valve, while C and D supply the second. With 


_the additional voltages shown in the circuit 


“R?” or L. S.3 valves may be used in 
the amplifier, whilst higher voltages can be 
arranged to suit special power amplifying 
valves such as L. S. 1 and L. S. 2. One 
is reminded that unless suitable transformers 
are employed the windings may be destroyed 
with the latter types of valves. 

The switches for cutting out the valves of the 
amplifier are of the same type as used in the 
tuning and high frequency amplifying circuits, 
but it is not essential to the working of this unit 
to employ low capacity switches of this type. 
Should it be desired to use key or Dewar ” 
switches, a circuit is given showing an amended 
method of wiring. Only half of the contacts 
of each “ Dewar” switch are made use of, 
and thus the two sides may be paralleled across. 

When this unit is not used in conjunction 
with the corresponding detector unit it is 
necessary to connect a condenser having a 
value of between 1 and 2 microfarads across 
terminals 2 and 4, which then becone H.T. 
plus and minus respectively, while terminals 
3 and 4 become L.T. plus and minus. Ter- 
minals 1 and 2 are connected to the telephone 
terminals of the detector valve apparatus. 

This article completes the construction of 
an effective four-valve station in which pro- 
vision is made for just such circuit changes as 
are required by the experimenter, and from 
the principles embodied it may be expected 
to rival in results any receiving equipment 
however elaborate. 


An interesting article will appear in our next issue, describing 
the broadcasting arrangements in Germany, and will be followed 
by details of the design of German broadcast receiving apparatus. 
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SOME PRACTICAL NOTES ON 


THE FLEWELLING CIRCUIT 


me the publication for the first ares in this country, in the issue of 155 arst, 1923, of eee of 


new circuit attributed to Mr. E. T. Fl 
aera inement descri The 


ewelling, 
results obtained by certain experimenters are a belo 


many experimenters ha 


955 Tus Editor 


will be pleased to receive reports concerning the operation of this circuit, elch it is believed give 
interesting results, and provides a field for research. 


E. Plater and G. Oddie. 


AVING seen the article “A New 
Circuit ” in The Wireless World and 
Radio Review of April 21st, we decided 
that the circuit given was well worth a trial. 
Accordingly we arranged the apparatus in 
the manner shown in the An out- 
side aerial was not used for fear of radiation, 
but instead a wire about 4 ft. long was hung 


up. 


Circuit described by Messrs. Plater & Oddie. 


On switching on the filament and H.T. 
batteries the set was found to be oscillating 
strongly, although the reaction coil was at 
right angles to the A.T.I., and when the 
reaction coupling was increased considerably, 
the high-pitched whistle, mentioned in the 
article referred to above, was heard, whose 
frequency could be varied by adjustment 
of the grid leak, and to a smaller extent by 
means of the other variable resistance. On 
tuning the aerial circuit and adjusting the 
resistances, 2 LO was heard, distorted, and 
in the midst of about a dozen “ carriers ” 
which came in one after the other as the aerial 
condenser was varied. By adjusting the two 
resistances distortion was almost entirely 
eliminated, that which still remained being 


probably due to the high whistle which we 
have not succeeded in eliminating without 
also eliminating the good results. 

The adjustment of the reaction coil is rather 
critical, and the adjustment of the two re- 
sistances R, and R, very critical for best 
results. 

The H.T. used was almost 50 volts, with an 
“R” valve. C, may be omitted with very 
little corresponding alteration of results, or 
C, may be short circuited, but in this case it 
must be remembered that the H.T. will be 
leaking through R, which must therefore be 
kept high. 

The A.T.C. should be kept as low as possible, 
and therefore a slider or fine tapping switch 
should be used. The condenser used in the 
experiments has a maximum of 0:0003 pF, 
and about 30° of this decreases the efficiency 
quite noticeably. 

The A.T.I. used was 70 turns of No. 18 
enamelled wire on a former 31 ins. in diameter, 
with a reaction coil of 125 turns of No. 30 
D. C. C. on a 23-in. former. 


The following values of the fixed condensers 
were used satisfactorily :— 


C, = 0-25uF 
C, = 0:006uF 
C, = 0-006uF 


The valve which gave best results was a 
repaired “ R.“ 

After a few hours’ experimenting the results 
were brought up to equal what we are able to 
obtain on a single-valve “ super,” the handling 
being much simpler. 


Using the small aerial situated at Luton, 
many of the London amateurs came. in quite 
strongly, particularly 2 FO. With no aerial 
or earth, results were only very slightly 
decreased, and all the broadcasting stations 
have been heard without either. The outside 
aerial seems to affect the working of the set 
in some way and results are not much better. 
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Dr. Wortley Talbot. 


In response to your request for reports 
on the Flewelling circuit, I would draw the 
attention of readers to the fact that I have 
had very good results both with the single 
valve set and also with an amplifying valve. 
From here (Torquay) I have heard 2LO 
clearly, but faintly, on the one-valve, and I 
also received good spark signals. On the 
addition of the second valve I got splendid 
results as regards telephony. Recently I 
received Glasgow clearly and loudly, Birming- 
ham very good and strong, Manchester good, 
London very good indeed, and Cardiff quite 
good. There was complete absence of inter- 
ference. My aerial is the usual 100 feet of 
single wire about 40 feet high. On April 27th, 
I heard perfectly clearly the Post and Telegraphs 
in Paris broadcasting opera, and the clapping 
by the audience was. quite plain. On the 
following evening I got Eiffel Tower at 7.30 p.m. 
and Radiola at 10.10 p.m. As regards C.W. 
reception, I heard St. Assize (UFT) calling 
Tuckerton (WGG) very strong indeed and 
most clearly. Spark transmission on 600 
metres such as GNF, GNI and BVY, come 
in very well and I have heard GLV as if it 
were in Torbay. 

The valve in the Flewelling circuit is a 
“ QX” with 60 volts on the plate, and the 
amplifier is a “ LS 2 ” with go volts used with 
a Radio Instruments transformer. 


T. L Allison. 


With reference to the circuit pub- 
lished on page 74 of the April 21st 
issue regarding a new circuit, I would 
like to say that I evolved an almost iden- 
tical circuit about four months ago, and 
demonstrated it before the Acton Radio 
Society. I attacked the problems in a 
different manner, however, taking the 
capacity regenerative circuit and adding 
a reaction coil in series with phones 
and anode as well as the condensers. 
If of any interest I still have my original 
rough model, and I may say that I find 
a dull emitter valve to give the best 
results. It requires about 100 volts on the 
plate to produce oscillation. Referring to the 
Circuit, a series condenser is shown in one 
lead of the frame to ensure regeneration. 
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Circuit recommended by Mr. Allison. 


This circuit, without frame aerial, was put 
on a table at the Hightensite ” works at 
Custom House about two months ago and 
the children’s hour from 2 LO was received 
quite well, just the set alone being used. 
It is a powerful re-radiating circuit, upsetting 
other tuned circuits up to about 30 feet away 
without any aerial. 

However, it can hardly be called super- 
regenerative, but to my mind it should be 
& super-sensitive.” 


ANOTHER TRANSATLANTIC SET. 


Our illustration shows the five-valve receiver 
used by Messrs. F. W. Higgs and J. S. Hobbs, of 
Bristol, in their successful attempts to tune in 
American amateurs in the Transatlantic Tests. 
During the greater part of the time three valves only 


| ER: 
— vl 


Apparatus used by Messrs. Higgs & Hobbs for Transatlantic 


amateur reception. 


were used, viz., H.F., detector and L.F. The 
apparatus is all home-made, with the exception ‘of 
the Mark III“ tuner, used in its original form. 
Like many other amateurs, Messrs. Higgs and 
Hobbs were much troubled by harmonics from 
Leafield (GBL) and Ouessant (FFU). 
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FIVE-CIRCUIT RECEIVER. 


The instrument is designed to provide for five different circuit arrangements in an efficient 
manner by means of a Barrel Switch. 


By L. BouRCHIER. 


OTHING new is claimed in the 
functioning of the set, but its novelty 
lies in the fact that it is really five 
sets in one, the change from one to the other 


Fig. 1. The simple tuner provided with a barrel 
switch for five different circuit arrangements, without 
loss of efficiency. 


being made instantaneously by means of a 
rotary switch. As a means of comparing the 
respective merits of crystal versus valve 
rectification, or H.F. versus L.F. amplification, 
it forms a convenient and compact device. 
This set is well worth the trouble of making. 

A general view of the set is given in Fig. 1, 
the’ full wiring diagram is given in Fig. 2, 
and the five different circuits obtainable are 
shown in Figs. 3 to 7. 

Referring to Fig. 2, it will be noticed that 
tuning of both the aerial and anode circuits is 
obtained by means of variometers. This method 
is efficient and simple to use provided that the 
wavelength range of the set is of the order of 
200 to 600 metres. On longer waves the 
dimensions of the variometers would be such 
as to make them too cumbersome to use. 

The variometers should be of the rotating 
ball type, the ball being about 3 ins. in diameter 
and the stator winding being carried on a 
cylinder 34 ins. in diameter. The aerial 
tuning variometer VI should be wound with 
No. 22 S.W.G. double silk covered wire, and 
the anode tuning variometer should be wound 
with No. 30. 


The most difficult part of the set to construct 

is the rotary switch, and if due precautions are 
taken in regard to working square, the job 
will not be nearly so difficult as it appears on 
paper. 
A projection of this switch is shown in Fig. 8, 
and it should be specially noted that there are 
ten pairs of contact springs arranged an one 
side, numbered 1 to 9 and 18, and eight pairs 
of contact springs on the other side numbered 
10 to 17. The figures refer to the upper 
contact springs and the letters to the lower 
contact springs, the lettering and numbering 
of these springs coinciding with the lettering 
and numbering of the springs in Fig. 2. 

The top and bottom pieces are of jin. 
ebonite, cut dead square; the end pieces, 
which also form the bearings for the cylinder, 
may be made from }in. brass sheet. A 
drawing of these end pieces is shown in 
Fig. 9 (b). | 

The contact springs should be made from 
phosphor bronze strip m in. wide, the longer 
contact springs having their contact ends 
bent over for in in. at right angles. This edge 


je} san 1 


Fig. 2. From this diagram and Fig. 10 it is possible 
to trace out the circuits provided by the various 
settings of the switch. 


and the inner contact face of the short brushes 
should be perfectly clean, or, if preferred, 
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small silver contacts may be rivetted to both 
sets of brushes. 

Fig. 9 (a) gives an end view showing the 
arrangement of upper and lower brushes, also of 


Simple Crystal Receiver. 


Fig. 3. Position 1. 


DO Q QA 
AOF 


Fig. 4. Position 2. Valve detector with tuned 
plate circuit. 


ebonite top and bottom pieces. It should be 
noted that the ebonite top piece is wider than 
the bottom piece. The rotating cylinder, 
which carries the contact pegs, press the 
ive contact springs together, thus 
establishing contact. 
ing the construction of the cylinder 
a few remarks may te of assistance. Select a 
piece of streight etonite rod of larger diameter 
than 1in.—say 13 in. Centre this carefully 
in the chuck and bore the central hole for the 
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spindle, making this a tight fit for the latter. 
Now cut off the required length, i. e., 3} ins., 
and remove from the chuck. A mandrel 
should now be made to exactly fit the central 


= jajo 
Fig. 6. Position}4. Crystal detector and note 
magnifier. 
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Fig. 7. Position 5. H.F. amplifier, crystal detector 
and note magnifier. A double magnification circuit. 
The diagrams show ata glance the circuits obtained. 


hole in the ebonite rod, the cylinder being 
secured to it by two nuts, one at either end, 
leaving sufficient of the mandrel over at each 
end. Set up the ebonite rod in the lathe, 
chucking one end of the mandrel and assisting 
the other end by the use of the poppet head. 
Now turn down the cylinder to its proper 
diameter, 7.e.. I in. Then take a fine cut 
from one end, thus reducing the length of the 
cylinder by about 4, in. This is to give it a 
good fit between the brass bearings without 
undue end play. 

Now, referring to Fig. 11, divide the cir- 
cumference of the cylinder into ten equal parts 
and draw lines with a scriber parallel to the 
horizontal axis the whole length of the cylinder, 
and then mark off along the length of the 
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cylinder ten lines spaced as shown. Revolve 
the rod in the lathe, and scratch these lines all 
the way round the circumference of the 
cylinder. A circular line #in. in diameter 


Fig. 8. Scale projection of barrel switch, half full size. 


should now be scribed on one end of the 
cylinder, and the cylinder is then complete 
insomuch as lathe work is concerned. 
Before proceeding further it is best to 
mark the letters and numbers on the cylinder 

with a pencil, making sure that they correspond 


Fig. 9 (a). Fig. 9 (b). 
Arrangement of contacts and end plate. 
exactly to Fig. 11. The horizontal line marked 


I should have a centre-punch mark on it or 
some means used to identify it, as it is used as 
our zero line, and the “ timing ” of all the 
other contacts is taken from it. Join the lines 
across the end of the cylinder which has the 
ł in. circle scratched on it, and at every other 
point of intersection—beginning with No. 1— 
of a line and the circle, make a centre-punch 
mark. This gives us five marks at I, 3, 5, 


THE WIRELESS WORLD AND RADIO REVIEW 


May 26, 1923 


7 and 9, as shown in Fig. 11. Take an z in. 
morse drill and bore in at each point, going just 
deep enough to take the point of the drill, thus 
making a small conical hole. 


a bodo f 6 hij 


Fig. 10. Positions for inserting pegs in the revolving 
drum. 


Now refer to Fig. 1o. This is a plan of the 
surface of the cylinder, or, in other words, 
as if the cylinder were laid out flat. The 
horizontal numbered lines correspond to the 


Fig. 11. 


Method of dividing the drum. 


numbered lines on the cylinder, and the 
vertical lettered lines to the circular lettered 
rings on the cylinder, the bottom line 1 being 


CANAAN ARAL 
Fai 


— — 
A 
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Fig. 12. The fitting up of the contacts. 

our zero line. The black dots at the points 
of intersection of the horizontal and vertical 
lines denote the positions for the contact pegs. 
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These should be carefully marked on the 
cylinder, and at each spot a small hole drilled. 
When all the holes have been drilled they may 
be tapped to take the contact pegs. Care 
should, however, be taken to see that the 
length of each peg sticking out from the 
cylinder is $ in., the projecting end being 
rounded. 

To attach the ebonite cylinder to the spindle, 
drill a small hole right through the cylinder 
and spindle, and drive in tightly a piece of 
brass wire, lightly riveting the ends 

Before assembling the switch put a spot of 
white paint on the zero line so that this may be 
visible when the switch is assembled. When 
the contact pegs situated on this line close the 
contact springs on that side of the switch which 
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carries ten pairs of springs, the switch is in 
No. I position. 

To hold the rotating cylinder in its respective 
positions when in use, a stiff spring fitted with 
a rounded projection (marked X in Figs. 9 (b) 
and 12) passes through a hole drilled in the 
end brass bearing plate, engaging in turn the 
five conical holes in the end of the cylinder. 
Care should be taken that this end of the 
cylinder faces the correct way before fixing to 
the spindle. 

The switch can easily be attached to the 
ebonite panel by four screws, a knob and 
pointer being fitted to the projecting end. 
The pointer should be screwed to the ebonite 
knob and the knob affixed to the spindle by a 
small brass peg passing through a hole. 


Another New Circuit 


HIS new single valve circuit was 
discovered, more or less accidentally, 
by the writer, and as it has selective, 
and with suitable values for components, non- 
radiating properties, it may be of interest 


to experimenters. 


OROTOTOTOTOTOrS 
er 
oO 
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The reaction coil is coupled to a closed oscillatory 

circuit, which is excited by the transference of the 

potentials developed across the aerial tuning 
inductance. 


The modifications from the ordinary single 
valve retroactive circuit are apparent in 
the accompanying diagrams. 

In operation it is similar in detail to the 
“ Tuned Anode ” system with reaction coupled 
to the anode coil. It has no tendency to burst 
into oscillation, and is easily controlled. 
Tuning is sharply defined and speech is pure. 


Note magnification may be added in the 
usual manner. 


1 = 
j 


Another experimental method 5 . somewhat 
similar results 


YYYYOUN 


Suitable values are :— 


L, C, L, and C,—as for “ tuned anode,” 
but C and C, should be 
kept comparatively low 
in value. 

Ca- 0:0003 to o-oo1 mfd. 

C, - 0:0003 mfd. 

C, - 0-001 to 0-002 mfd. 

C, - Oo to 2 mfd. 

Excellent speech has been received with 
this arrangement up to 200 miles, but its 
reliable range for telephony is not much greater 
than 70 miles 

Can anyone reconstruct the accident by 
which this circuit was evolved ? 

E.J.H. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER 


WIRELESS THEORY — VIII. 


It is the purpose of the writer to deal with the principles underlying the action of wireless receivers and 
transmitters. Those who know why, obtain much pleasure which is not experienced by those who have no 


idea of the action of their wireless set. 


The series has been specially designed so that the reader who follows each section as 15 aopean will 


have obtained a complete wireless education with a minimum of time and trouble, and 


be in a 


position to successfully design his own wireless equipment. 

In previous sections the writer has dealt with the principles of electricity such as the effect of resistance > 
capacity and inductance. The last two sections deal with alternating current work, the study of which is 
important to those who desire a clear understanding of wireless. 


By W. JAMEs. 


22.—The Effect of Inductance in an 
Alternating Current Circuit. 


E know that when we have an 

inductance and it is connected to a 

source of electricity, the current 
which flows builds up a magnetic field. The 
magnetic field represents energy, because 
when the applied current is removed, the 
magnetic field collapses, and in so doing 
generates a pressure in the wires forming 
the inductance. When no resistance is present, 
the current which flows when the voltage 
is connected takes time to grow to its maximum 
value, and actually does not reach its maximum 
value so long as the magnetic field is growing 
and producing a back pressure. The current 
lags behind the applied pressure. It lags by 
90°, that is, the current is zero and just about 


Fig. 45. The current flowing through a pure 
inductance lags behind the applied pressure by 90°, 
that is, the current has its maximum value when the 
pressure is passing through zero. 


to increase when the applied pressure is a 
maximum and is just about to decrease in 
value as shown in Fig. 45. The back pressure, 
which of course is in direct opposition to 
the applied pressure, may be represented as 
in Fig. 46. It is easily seen that the current 
at point o, Fig. 46, is changing at its quickest rate, 
because a moment before this point is reached 


the current was positive, while a moment 
after point ois reached, the current is decreasing 
in a negative direction. At this point, then, the 
back pressure must be a maximum, which is 
shown in Fig. 46. The applied and back 


Fig. 46. While the current lags the pressure by 90°. 

the back pressure, or the induced pressure is 180° out 

of phase; that is, the back pressure acts tn direct 
opposition to the applied pressure. 


pressures must at every instant be equal and 
Opposite in value, as we have considered the 
inductance to possess no resistance. 

The magnitude of the current which flows 
is determined by the value of the inductance, 
the frequency of the applied pressure, and 


Lr 


aa 


Evars 
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Fig. 47. The current flowing through a coil is given 

by the pressure divided by the reactance, the reactance 

being equal to 2 L where f is the frequency and L 
the inductance in henries. 


the voltage applied. With the simple circuit 
shown in Fig. 47, the current J is given by the 
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pressure (E) divided by the reactance (Z), 
or in the form of an equation, 1 7 

Now Z the reactance is equal to 2z7/fL, 
where 7 = 3°1416 

f = the frequency in cycles per second, 
L = the inductance in henries. 

It is clear from the relationship that the 
reactance is increased by increasing either the 
frequency f, or the inductance L. In the 
case of the condenser, whose reactance is 


given by 2570 the reactance is reduced if the 


frequency or the capacity are increased. 
The two things, inductance and capacity, 
therefore give opposite results so far as the 
current which flows is concerned, when a 
variation in the frequency, or of the capacity 
in one case and the inductance in the other, 
is made. The difference is important, as will 
be evident when we discuss the tuning of 
circuits. 

Example—Suppose we have an inductance 
of 10 henries, a voltage of 100 volts, and the 
frequency is 100 cycles per second. What 


L210 HENRIES 


100 VOLTS 
100 CYCLES 


Fig. 48. In this case the reactance is equal to 
6283-2 ohms, and the current ts -016 amperes. 


is the reactance of the coil, and what current 

will flow in the circuit. The circuit is given 
in Fig. 48. 

The reactance Z =2nfL ohms and here 
f= 100 and L= 10. 
Z = 2X 3°1416 * 100X 10 
ohms 
or Z = 6283-2 ohms. 


The current J = 7 amperes. 


Now E = 100 volts and Z = 6283-2 

ohms. 

r ‘O16 amperes 

6283-2 ne 
If the inductance of the coil was 2 henries 
instead of 10, the reactance would have been 
* 1256 · 5 ohms. The cur- 
rent would be increased five times. If we had 
a different frequency, the reactance and hence 
the current would also be different. Thus 
if the frequency were halved, that is reduced 
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from 100 cycles to 50 cycles, the reactarice 
is also halved and the current doubled. The 
curve, Fig. 49, gives an idea of the falling 
off of the current when the applied pressure 
remains fixed, while the frequency is increased. 


L 


9 FREQUENCY 
Fig. 49. The curve shows how the current flowing 
through a coil, when the applied pressure is held 
constant, varies with frequency. 


23.—Inductance and Resistance in an 
Alternating Current Circuit. 


We cannot have an inductance coil which 
has not the property of ohmic resistance, 
that is resistance due to the material of the 
conductor which forms the inductance. While 
in wireless circuits sometimes the resistance 
may be neglected and still a true idea of the 
circuit’s behaviour obtained, it often happens 
that resistance is purposely included. A 
circuit containing inductance and resistance 
possesses impedance, which is due to the 
combined effort of ohmic resistance and 
inductance. 

While when only inductance is present in 
a circuit no power is absorbed (power it will 
be remembered is the product of pressure 
and current, or the product of resistance times 
the current squared) because the product of the 
pressure and current over a cycle is zero, due to 
their being 90° out of phase, power is absorbed 
when resistance 1s present, and heats the coil. 
The power absorbed has the value /?R, where 
I is the current in the circuit and R is the 
resistance in ohms. The pressure has there- 
fore two components, which, when added 
vectorially, that is with due regard to their 
phases, must equal the applied pressure. 

The reactance of the coil being 27fL ohms, 
and that of the resistance R ohms (see Fig. 6), 
the pressures are J x (27fL) volts and J x Rohms. 
The pressure due to the inductance is, of course, 


242 


acting in opposition to that applied, while 
that due to resistance is in phase with the 
current. Thus in Fig. 50, if the vertical 


emfLx!vouts 


RxI voLTs A 


þe enfLxl—e — | ——> 


VOLTS 
CYCLES 


Fig. 50. When a coil and resistance are joined in 
series there is a pressure drop across the coil equal to 
2r {LI volts, and another pressure drop across the 
resistance equal to R I volts. The two pressure drops 
must be added vectorially, as shown in the upper 
figure, to give the pressure across the coil and 
resistance. 
line represents the. drop due to inductance 
IX(27fL) volts, and the horizontal line repre- 
sents the drop due to resistance ZR, the line 
joining A and C represents the applied pres- 
sure. 
The angle @ represents the angle of lag 
between the applied pressure and the current. 
The current lags by 6 degrees, or the angle 
3 4 L). 

whose tangent is a 7 

It is easily seen from the figure that with 
the resistance zero, the angle 6 would be 90°. 
This has been explained before. The larger 
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the value of resistance the smaller does the 
angle of lag become, until with the resistance 
very large compared with the reactance of 
the inductance, the angle will be so small that 
practically the current and pressure are in 
phase. In this case the resistance alone 


C 


e 


emfL=Z 


B R A 


Fig. 51. The impedance of a series circuit containing 
resistance and inductance is given by v RI 21 
as seen from the figure. 


would be the factor which controlled the 
current flow. 

The impedance of the circuit consisting 
of inductance and resistance is expressed by 
v R + (2nfL)*? ohms. 

Thus in Fig. 51 the impedance AC, is given 
by the square root of (AB)?+(BC)?. 

The current which will flow in a circuit 
with resistance and inductance is given by 
Pressure 
impedance. 

Thus if in the last example we had a 
resistance of 5, ooo ohms in circuit the reactance 


would be 
v R? (z ohms 


and since R= 5, ooo and 217.6283 · 2 ohms, 
the impedance is v 25,000,000 + 39, 476, ooo 
or 8030 ohms. 


(To be continued in our next issue.) 


A SUCCESSFUL AMATEUR IN THE TRANSATLANTIC TESTS. 


Mr. Ernest C. Dorling, of Wandsworth, whose set appears in our illustration, found, like many other 


amateurs, that wet and stormy mornings were most favourable for Transatlantic reception. 


During the 


tests two H.F. valves and detector were employed, and several stations were received with great strength, 
notably 1 BDI and 1 CMK. The valve on the extreme left of the photograph is a L.F. magnifier, and 
was not used. 
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Wireless Club Reports. 


NOTE. Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 


Clubs and Societies. 


with the Radio Society of Great Britain. 


Such reports should be submitted without covering letter and worded as concisely as 
possible, the Editor reserving the right to edit and curtail the reports if necessary. 
to consider for publication papers read before Societies. 


The Editor will be pleased 
An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated. 


Wireless and Experimental Association.* 

On May 2nd, at the Camberwell Central Library, 
the Secretary gave a short lecture on Open and 
Closed Circuit Transformers,” and the circuits in 
which they should preferably be used. 

Mr. Joughin (member) followed with an historical 
sketch of Transmitting Pictures by Wireless.” 

Hon. Sec., Geo. Sutton, 18, Melford Road, S.E.22. 


Wolverhampton and District Wireless Society.“ 

A lecture on “ Intervalve Couplings ’’ was given 
by Dr. W. Harvey-Marston of Willenhall, on 
April 25th. Transformers of types in common use, 
together with earlier types, were fully detailed, and 
Dr. Marston produced some excellent parts of his 
own construction. 

Hon. Sec., J. A. H. Devey, 232, Great Brickkiln 
Street, Wolverhampton. 


The Stoke-on-Trent Wireless and 
Experimental Society.* 

At a meeting of the Society on Thursday, 
April 26th, Mr. A. Whalley (member), delivered 
an interesting and practical lecture on Faults and 
Fault Tracing,“ explaining how the sets could be 
tested without any special testing apparatus, by 
an intelligent use of the telephone headpieces 
and the batteries. 

Hon. Sec., F. J. Goodson, B.Sc., M.I.Mech.E., 
Tontine Square, Hanley. 


The Hornsey and District Wireless Society.* 

A demonstration was given on April 30th on 
the Society’s new receiving set. The set, which 
was constructed by a member of the Committee, 
Mr. W. Trotman, is on the unit system. and contains 
five panels connected by brass strips. The first 
panel contains three condensers; this is followed 
by high frequency detector and two low frequency 
panels. The set is mounted on a baseboard 3 ft. 
long by 15ins. wide, and each panel is easily 
detachable for inspection. 

It is intended to take the set to the Wigmore 
Hall on Sunday afternoon, May 27th, for the 
purpose of receiving messages broadcast by various 
celebrities to the ‘‘ Adair Wounded Fund,” when 
500 wounded soldiers, who are still patients in 
hospital. will be present. 

Hon. Sec., H. Hyams, 188, Nelson Road, Hornsey, 
N.8. 


The Manchester Radio Scientific Society.* 

On Wednesday, April 25th, the Society discussed 
means of dealing with people using sets which 
oscillate on broadcast wavelengths, and it was 
agreed that two members should meet a special 
committee consisting of representatives of the 
B.B.C. and Manchester traders. 

Mr. J. W. Hand then gave a paper on “ Early 
Amateur Experiences.” 


A well-attended social was held on Friday, 
April 27th, when some excellent artistes provided 
entertainment. Dance music by wireless from 
2 ZY was received on a set belonging to Mr. Bailey, 
a member. Three loud speakers were in operation. 

Meetings are now to be held fortnightly, and 
the committee is arranging outings to be held 
during the summer months. 

Hon. Sec., H. D. Whitehouse, 16, Todd Street, 
Manchester. 


North London Wireless Association.* 

A lecture on The Experimenter's Workshop,“ 
was given by Mr. V. J. Hinkley on April 30th. 

Easy methods of making one’s own tools were 
described, many tools being actually made on the 
spot. Among the items of special interest were, 
How to Make Correct Solder Joints,” and Easy 
Ways of Handling and Marking Ebonite.” 

Many new members were enrolled as a direct 
result of the lecture, and it should be more fully 
realised by those who will not join a Radio Society 
on account of the subscription, that information 
gained from such lectures, when put to practical 
use, saves sufficient to pay a yearly subscription 
many times over. 

Particulars of membership can be obtained on 
application to the Hon. Sec., J. C. Lane, Physics 
Theatre, Northern Polytechnic Institute, Holloway 
Road, N. 


Hackney and District Radio Society.* 

On Thursday, April 26th, the Chairman reported 
that, in the company of the Secretary, he had 
paid a visit to the studio of 2 LO, where he had 
been received most kindly by the various officials. 
He spent a pleasant and interesting evening in the 
studio, operating and receiving rooms. 

The lecture of the evening was given by Mr. 
F. G. Francis, B.Sc., a member of the Society, on 
the subject of The Characteristic Curves of 
Valves.” 

The Chairman announced that a visit was being 
arranged on a Sunday afternoon to the Croydon 
Aerodrome. 

On Wednesday, May 2nd, by kind permission of 
the owners (Swedish Lloyd Line), several members 
of the Society spent an interesting evening on board 
the ss. Patricia, lying in Millwall Dock, and inspected 
the radio installation, which was greatly admired. 
Loud music was obtained from 2LO with the 
phones lying on the operator's table, a Telefunken 
crystal set being used. 

Hon. Sec., C. C. Phillips, 247, Evering Road, E.5. 
(Letters only ). 


The Southampton and District Radio Society. 
The Society held its first meeting at the new 
Headquarters, Y.M.C.A., Ogle Road, on Thursday, 
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May 3rd, when several important items of business 
were disposed of by a good assembly of members. 

Mr. Bateman afterwards gave a very interesting 
lecture on circuits, including the Flewelling, and 
notably a special dual amplification circuit, the 
latter being a discovery of his own, which he 
demonstrated with excellent results. 

The Hon. Sec., P. Sawyer, 55, Waterloo Road, 
Southampton, would be pleased to hear from 
local radio enthusiasts desirous of joining the 
Society. 


Dewsbury and District Wireless Society. 

On Thursday, May 3rd, the Society met at the 
Central Liberal Club, Bond Street. This was the 
first Difficulties’ night, and several members 
brought up radio troubles for discussion. 

It was decided that the Society should accept 
the offer of the Directors, and hold their future 
meetings and demonstrations in the Central Liberal 
Club, where conditions for Reception are more 
favourable than at the present rooms in Church 
Street. The members also decided to hold several 
field days during the coming summer. 

Hon. Sec., Fred Gomershall, 1, Ashworth Terrace, 
Dewsbury. 


Gorton and District Wireless Socicry. 

This Society was formed on February Sti: of 
the present year, and since that date several interest- 
ing lectures have been given. Special meetings have 
been devoted to the solution of members’ wireless 
troubles. 
set. 

A warm welcome to membership is extended to 
all radio enthusiasts in the district, who should 
communicate with the Hon. Sec., F. E. Rowe, 
Gorton Villa, Hyde Road, W. Gorton, Manchester. 


The Battersea and District Radio Society. 

The Society has now moved to more convenient 
Headquarters in the Board Room of the Latchmere 
Road Baths. It is hoped that a good deal of out- 
door work will be done with the Society’s apparatus 
during the summer months. 

The Society is negotiating with the Radio Society 
of Great Britain regarding affiliation. 

Full particulars of membership can be obtained 
from the Hon. Sec., A. E. P. Walters, 31, Holden 
Street, Lavender Hill, S. W. II. 


The Prestwich and District Radio Society. 

A well-attended meeting of the Society was 
held in the Library of the National Schools on 
May 3rd, when Mr. J. N. Southern, of the D.P. 
Accumulator Company, Ltd., delivered an in- 
structive lecture on accumulators, their con- 
struction, use and abuse. 

Hon. Sec., H. A. Wood, Spring Bank, Church 
Lane, Prestwich. 


Bournemouth and District Radio and 
Electrical Society. 

A discussion on The Difficulties and Experi- 
ences of the Week,” was held on April 27th. The 
difficulties were dealt with by Mr. E. T. Chapman, 
A. M. I. R. E., a member of the Society, and the 
programme proved such a success that further 
discussions on similar lines are being arranged. 

Hon. Sec., A. Reynolds, Town Hall, Bourne- 
mouth. 
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Isle of Man Radio Society. 

The first annual general meeting of the Society 
took place on Monday, April 30th, at the Secondary 
School, Douglas, the following officials being 
elected :—President, F. R. Grundey, Esq., B.Sc., 
F.C.S., Director of Education for the Isle of Man ; 
Vice-President, Councillor G. Gillmore ; Chairman, 
J. J. James, Esq., L.D.S.; Committee, Messrs. 
Downward, Holmes, Legge, Fleming, Denny and 
Greenwood ; Hon. Secs. and Treas. (Joint) E. R. 
Greenwood, R. C. Cannell. 

The utmost enthusiasm for the welfare of the 
Society was displayed, and special tributes were 
paid to the Press, both local and wireless, for their 
courtesy in publishing reports from time to time. 

Joint Hon. Secs., E. R. Greenwood, 4, Thorny 
Road, Douglas ; R. C. Cannell, 14, Thorny Road, 
Douglas. 


Salisbury and District Radio Society. 

An interesting lecture was given on Thursday, 
April 19th, by Dr. G. E. Thornton on X-Rays,” 
which he followed with a demonstration on his 
portable set. 

Meetings are held every Thursday, and new 
members are cordially invited. A number of 
interesting outings are being arranged for the 
summer months. 

Headquarters, Old Billiard Room, Chough Hotel, 
Salisbury. 

Hon. Sec., H. F. Futcher, 19, Fisherton Street, 
Salisbury. 


Cambridge and District Radio Society. 

On Monday, April 30th, at the Liberal Club, 
an instructive lecture was delivered by Dr. E. V. 
Appleton, M.A., on Recent Investigations on the 
Elimination of Atmospherics.” The lecturer des- 
cribed the Cathode-Ray Oscillograph used in the 
Cavendish Laboratories for the purpose of recording 
wave-forms of atmospherics, and illustrated a 
variety of these wave-forms on the blackboard. 

Investigations had proved, stated the lecturer, 
that the volume of the X’s varied with signal 
strength, and consequently any circuit so arranged 
that signals were stronger than the accompanying 
strays would prove a royal road to elimination of 
the latter, as amplification could be added to 
bring up the volume of signals proportionately. 

It is hoped in the near future to provide some 
open-air parties for experimental purposes. 

Hon. Sec., A. J. Webb, 44, Hertford Street, 
Cambridge. 


The Radio Society of Bradford-on-Avon. 

There was a good attendance on April 26th, 
when Mr. L. Boxwell delivered a lecture entitled 
“ From Studio to Drawing Room.” 

The. lecturer dealt with the transformation of 
the sound waves produced at the broadcasting 
station until they were reproduced by the diaphragm 
of the telephones or loud speaker. 

Hon. Sec., H. Helps, 4, Ivy Terrace, Bradford- 
on-Avon, Wilts. 


Proposed New Radio Society. 

Mr. G. R. E. Chapman, of Roseau,” The Drive, 
Coulsdon, is desirous of getting into communication 
with any gentlemen in his neighbourhood who are 
interested, with a view to forming a! Radio Society. 
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NEW DEVICES 


SOME IDEAS OF PRACTICAL INTEREST. 


Crystal Grip. 


An attempt to solve the difficulty of mounting 
crystals is made in the new crystal grip device 
shown below. As the threaded stem seen 
on the right advances into the milled screw, 
the claws which hold the crystal are brought 
together. The action is very similar to the 
way in which the jaws of a carpenter’s brace 
close upon the bit. 

Another improvement which has been 
introduced into the crystal detector shown is 


Claw grip crystal holder. 


the manner in which the crystal holder can 
be withdrawn from the tube which is a spring 
fit on the lower part of the milled screw. 


Variable Grid Leak. 


Made to fit into the spring contacts with 
which grid condensers are now fitted, this 
grid leak is made variable by means of a brass 
plunger sliding across a conducting surface 
of a high resistance. The expanding ring on 
the plunger ensures good contact with the 
surface of the tube, and the bush in one of the 
end caps gives reliable contact with the 
adjusting rod. 

This device should prove useful in the 
making up of apparatus as the value of the grid 
leak can be conveniently adjusted to suit 
the icular valve or circuit arrangement 
adopted. Frequent adjustment should not 
be necessary, and the leak may be set to the 
most suitable value when first assembled in 
circuit. 


Edgewise Potentiometer. 


The potentiometer shown is of a new design, 
and has recently made its appearance in 


America. The resistance winding is held 
SPRING PIECE TO 
INNER FACE TREATED ENSURE GOOD CONTACT 


WITH GRAPHITE 


es AT NO 
NOLEY 


To FIT CLPS 
Adjustable grid leak. 


by a fibre or insulated metal strip, and the 
bush contact is operated by a calibrated 
revolving lever on the front of the instrument. 

The pivot about which the brush moves 
is not the centre of a circle which forms the 
potentiometer winding, so that a radial effect 
is obtained as the brush moves across the 
winding. 

This is a particularly convenient type of 
potentiometer, and should recommend itself 


WARRANT?” 7 JAR TAANAN 


Front and side views of the new potentiometer. It 
occupies very little space on the panel. 


for panel mounting in view of the small space 
it occupies and the ease with which it can be 
fitted. 
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A Schools Radio Society for Great Britain 


By R. J. HIBBERD, Member I.R.E. 
(Organising Secretary of the Schools Radio Society). 


aware, there was only one school equipped 

with a valve receiving station, and about 
half-a-dozen others possessing crystal sets through- 
out the whole of the British Isles. 

For several years I have been greatly interested 
in the development of radio in schools, and have 
made a careful study of its progress. 

Some time ago I appealed to school readers of 
The Wireless World and Radio Review to send me 
particulars of their school radio stations. It 
surprised me to find what a large number of schools 
had taken up this fascinating science. 

The growth of interest in the subject during the 
past year has been much more rapid than any of us 
had anticipated, and I feel the time has now come 
when we should put our house in order. In other 
words, we must unite if we are going to develop 
radio in the educational world and to give it its 
proper place in the curriculum. 

At the present time there is a great danger that 
wireless may become merely a source of amusement 
in many schools instead of being utilised in various 
lessons in an instructive manner, and therefore, 
in order to give it its true educational value, schools 
should express ideas which they may have on the 
subject, and, through a central organisation, pass 
their suggestions on to other schools. 

e question of licences is still a stumbling- 
block, and nearly every day I receive communica- 
tions asking for the best means of obtaining licences 
for carrying out various radio experiments in 
schools, and how to get permits in order to allow 
pen to construct their own sets. 

e general tone of the correspondence 
seems to suggest that special facilities 
should be granted to educational bodies 
to meet their exceptional needs. There 
are strong grounds for this, for we 
must bear in mind that it is from the 
schools that we shall obtain our future 
scientists and research workers. Conse- 
quently the natural characteristics of 
curiosity which every boy possesses 
should be encouraged rather than 
retarded by hard-and-fast regulations. 
I have known many boys who have 
made receiving sets out of the most 
unbelievable things, and who have shown 
exceptional ingenuity in their efforts. 
Yet, owing to financial limits and official 
restrictions, they are unable to obtain 
a licence. We know, however, that the 
matter of licences is now receiving the 
studied attention of a special committee 
well qualified to deal with the matter 
satisfactorily, and we are fully aware 
that the Postmaster-General wishes to 
handicap no one, his great desire being 
to create an orderly and undisturbing 
system of radio reception. Therefore 


si years ago, as far as the writer is 


The pupils of the Higher Grade School at Tranent, Dunbar, are 
keenly interested in Wireless. 
the Headmaster, demonstrating the new wireless installation 


it behoves the educational community not to raise 
further difficulties, but rather to assist and advise 
the P.M.G. as far as school radio work is concerned. 


The proposal to form a “ Schools Radio Society 
of Great Britain” was recently put up to the 
Radio Society of Great Britain with the proposal 
that the Schools Society should be affiliated 
to, and under the guidance and control of the 
Radio Society of Great Britain. The matter 
was carefully considered by the Committee, and it 
was decided to give support to such a scheme. 
Dr. Eccles, F.R.S., has undertaken to act as 
president of the Schools’ Section, whilst it is sug- 
gested that two vice-presidents might be selected 
from prominent educationists. 

The formation of such a society should have a 
far-reaching influence. In the first place it will 
form a training-ground for future members of the 
Radio Society of Great Britain, and I suggest that 
students, on leaving school, might become eligible 
for full membership to the parent society provided 
they passed a certain school test and received some 
sort of certificate of proficiency. 


I append herewith a list of other aims which the 
Society might keep in view. 

(1) To obtain greater facilities for and to safe- 
guard the interests of schools possessing 
wireless equipment, and to gain greater 
freedom in school experimental work. 

(2) To enlist the sympathy and financial 
support of school governors, managers and 
educational authorities. 


| 
| 
: 
| 
l 


Our photo shows Mr. Pearce, 


to some of the boys. 
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(3) To have special facilities for students to 
obtain licences. 

(4) To organise inter-school tests and com- 
petitions. 

(5) To award radio scholarships. 

(6) To devise a standard syllabus for radio 
work in schools. 

(7) The Wireless World and Radio Review, as 
the official organ of the Radio Society of 
Great Britain and affiliated societies, to be 
asked to devote space to matters of general 
interest concerning the Schools Radio 
Society. 

(8) To hold periodical meetings during vaca- 
tions to deal with school radio matters. 

These are only a few suggested aims of the society. 
Any further suggestions from any schools who are 
interested in the scheme will be welcomed. 

The Schools Radio Society of Great Britain is 
to be open to all types of schools, and the writer will 
be pleased to hear from any of the public, secondary 
or primary schools, who would like to join the 
society. Communications should be addressed to 
R. J. Hibberd, Organising Secretary, Schools’ Radio 
Society, c/o The Wireless World and Radio Review, 
12/13, Henrietta Street, W.C. 


In order to find out the exact numerical strength 


of the schools possessing wireless equipment a list 
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appears below of some schools who have already 


supplied particulars. * 


BisHop’s Stortrorp School. 
BrapForD.—Hanson School. 
BusHEY.—Royal Masonic School. 
CHELTENHAM.—The College. 
DovkR.— County School. 
EprnsureH.—Fettes’ College. 
EXETER Grammar School. 
HaRROGATE.—Grammar School. 
HasLEMERE.—Grayswood School. 
Harrow School. 
LOwESTOFT.—Secondary School. 
LowEsrorr.— Central School. 
OUNDLE School. 
PANGBOURNE.—Nautical College. 
PETERBOROUGH.—King’s School. 
TRANENT.—H.G. School. . 
WaKEFIELD.—St. Catherine’s School. 
WAEETIELD.— Grammar School. 
WIMBLEDON College, S. W. 
WINCHESTER. Winchester School. 
YORR. - Bootham School. 

25 L. C. C. Schools, names at present not 


available. 


* Further lists will appear from time to time as 
particulars become available.—EDIrTor. 


Broadcasting. 
Regular Programmes are Broadcast from the following European Stations :— 


Locality. Call Wave- Times. Nature of Transmission. 
Sign. length. 
GREAT BRITAIN. 
London 210 369 


Regular moming and 


ae Te programme 
. i particulars of whic 
Manchester 2 ZY 385 a.m. appear in the daily 
Birmingham & TF 420 \ 5 Em. fo. 30 ( press, are conducted 
iff SWA 8 Sundays from these stations 
Cardi i 353 | 39.30-10.30 by the British Broad- 
Newcastle. § NO 400 pm; casting Company. 
Glasgow .. 50 415 \ 
FRANCE. 
Daily 
Paris (Eiffel FL 2,600 7.40 a.m. Meteorological Forecast. 
Tower). 12.15 p.m 15 Report and 
Forecast 
4.30 p. m. Financial Bulletin 
(Pans Bourse). 
7.20 p.m Meteorological Forecast 
and Concert. i 
11.10 p.m. 11 Report and 
Forecast. 
Sundays 
Levallois- SFR 1,780 3-4 p.m. Concert. 
Perret Weckdays 
(Radiola) 6.5 p.m. Financial Bulletin. 
6.15-7.15 Instrumental Music. 
z p.m. 
9.45 p.m. Miscellaneous News, 
10.30-11.30 Concert. 
p.m. — 
Ecole — 450 Tuesday and 
Supéneure Thursday 
des Postes 8.45-11.0 Concert. 
et Télé- p-m. 
graphs. Saturday 
3-30-5.30 ” 
pm. 
Daily 
Radio- — 460 12.0 noon News and Concert. 
Riviera 5- 7 p.m. iss a 
(Nice) 10 II p.m. i oe 


Locality. Call Wave- 
Sign. length. 
HOLLAND. 
The Hague PCGG 1,050 
The Hague PCUU 1,050 
(Heussen 
Laboratory). 
The Hague POKE 1,050 
(Velthuyzen). 
Ijmuiden .. POMM 1,050 
Amsterdam PAB x,050 
BELGIUM. 
Brussels... — 1,100 
GERMANY. 
Berlin . LP .. 2,800 
(Koenigs- 
wusterhausen 
CZECHO- 
SLOVAKIA 
Prague . PRG.. 1,800 
4,500 
SWITZERLAND 
Geneva . HB1 1,200 
Lausanne HB 2 = 


Times. Nature of Transmission 


Concert. 
Mond: ay and 
Thursday 
9. 40-10. 40 5 
m 


uesday 


8.45-11 p. m. i 


Sunday 
10. 40-11. 40 — 
a. in. 
Friday 
9. 40-10. 40 Miscellaneous. 
p. m. 
Saturday 
9. 40-10.40 Concert. 
p.m. 
Wednesday 
9.10-10.10 
p.m. 


Concert and News. 


Various days 


I p.m. . Meteorological Bulletin. 
Daily 
§.50p.m. .. 3 
Sunday Concert. 
7 p.m. Concert. 
Tuesday and 
Thursday 
10 p.m. .. Concert. 
Daily 
7-8 a.m. . Financial and other 
12-1. 30 p. m. i > news. 
5-6.30 p.m. 7 ” 
8 a.m. 12n00n Meteorological Bulletin 


and 4 p.m. and News. 
10 a. m., 3 p.m. Concert 


and 10 p. m. 

Daily 
7-8 p.m. .. Concert (“Utilitas ). 
7-8 p. m. ” 5. 


c2 
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AtPRACTICAL COURSE IN THE PRINCIPLES OF WIRELESS 


EXPERIMENTS 
FOR THE RADIO AMATEUR 


The author having described experiments showing the effects of induction, the action of the crystal 

detector and the setting up of a simple wavemeter, deals in this article with the method of measuring 

the capacity of variable condensers. The reader should have obtained a sufficient grasp of the 

fundamental principles from the experiments so far described to enable him to understand the action 

of recriving apparatus, to conduct thoughtful experimental work, and, in the opinion of the author, 
should be entitled to be granted an Experimental Licence. 


By Mauric CHILD. 


Vice-Chairman of the Radio Society of Great Britain. 


EXPERIMENT NO. 6. 


To calibrate a variable condenser and 
measure the capacity of small fixed 
condensers. 

l wavemeter as constructed in Experiment 5. 

2 inductance coils, 1 of 50 turns and 1 of 100 
turns. 

A shunted buzzer 

A calibrated standard condenser. 

4 fixed condensers: 0-0003, 0-0006, 0-001, 
0-002 mfd. (exact values not essential) 
respectively. 

l 2-way switch. 

A calibrated standard condenser may usually 
be borrowed from a local radio society. 
Alternatively, some other radio experimenter 
would probably be willing to allow the use 
of his for the particular experiment in question. 
The procedure is as follows :— 

A circuit is constructed as in Fig. 10, con- 


sisting of a shunted buzzer, a dry cell, an induct-. 


ance coil (say 50 turns), and a 0-0003 mfds. 


Fig. 10. The shunted buzzer arranged to produce 

oscillations of definite frequency for use in conjunction 

with the circuit shown in Fig. 11 for calibrating a 
variable condenser. 


fixed condenser. A second circuit is shown 
in Fig. 11, consisting of an inductance (say 
100 turns) connected through the 2-way 
switch with the variable condenser to be 


calibrated, and also the standard instrument. 
Across the inductance is placed the crystal 
detector and telephones. The two inductance 
coils should be set up so that they are from 
6 ins. to 1 ft. apart, and in the same plane, 
and opposite each other. 

On setting the buzzer working, the circuit 
to which it is connected is caused to generate 
high frequency oscillations, the exact frequency 


Fig.11. The circuit arrangement by which a variable 
condenser of unknown capacity may be compared 
with a standard. 


of which is not very material for this experi- 
ment. 

On placing the two-way switch in the position 
which places the standard variable condenser 
in circuit, and adjusting the latter, a position 
will be found where the maximum strength 
of signal from the buzzer will be heard. If these 
signals are strong, the coils should be placed 
further apart. (Whenever experiments in- 
volving the tuning of two circuits are to be 
made, it is advisable that such circuits should 
be placed as far apart as possible, as in- 
accuracies are likely to occur unless this 
precaution is taken. 

The capacity of the standard condenser at 
the position of resonance should be noted. 


‘The switch can now be thrown over to connect 


in the condenser to be tested, and the circuit 
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re-tuned until the maximum sound is again 
obtained. The two capacities are now equal. 
The condenser of 0-0006 mfds. should now 
be placed across the inductance in the buzzer 
circuit, and the 0:0003 removed. The whole 
experiment should be repeated as before, and 
it will be found that two new values of the 
respective variable condensers are obtained 
when the resonance point is reached. 

On repeating the tests again with the values 
o- oO and 0-002 across the buzzer inductance, 
four useful capacity values of the standard, 
and also of the condenser to be calibrated, will 
be obtained. It is now possible to plot a 


THE] WIRELESS WORLD 


Fig. 12. A simple graph may be used, plotted from 
points obtained from several determinations, for 
giving approximate values over the full condenser scale. 
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capacity or condenser curve, an example of 
which is given in Fig. 12. 

Care should be taken that these tests are 
made with the buzzer working steadily and 
the crystal detector setting constant throughout. 
As an example :—Suppose in the buzzer 
circuit we use capacity 0:0003; the first adjust- 
ment may correspond to 20 degrees on the 
condenser scale of the instrument to be 
calibrated. Comparing this with the standard 
condenser, we may find that it corresponds 
to an actual capacity of o- oo microfarads 
or o'I milli-microfarads. 

The second reading with the 0-0006 mfds. 
condenser in the buzzer circuit, may give us 
somehwere about 40 degrees, which will 
correspond to approximately o-0002 mfds., 
and so on. 

These capacity values can now be marked 
off on a sheet of square paper, and finally, 
a curve drawn through all four points. 
Reference to this curve at any time will give 
the capacity being employed in the circuit 
in which this condenser is associated, 
provided of course that no other condenser 
is in parallel with the calibrated one. 


The next article under this heading will deal 
with a simple method for measuring the natural 
wavelength of an aerial. 


A NEW VARIOMETER 


The use of variometers and loose couplers 
in short-wave receiving circuits is receiving 
increased attention, and the introduction 
of this variometer will greatly facilitate the 
trying out of the many circuits at present 
making use of this method of tuning. 

The design illustrated here is particularly 
simple, and it is specially arranged so that 
it can be easily secured to the instrument 


Contact with the rotating winding is made 
by two stiff springs which is divided in the 
centre, and consequently this winding can 
be revolved, and is not restricted in its move- 
ment to 180 degrees. Should the experimenter 
only require a 180 degrees movement, however, 
this can be arranged by inserting a small 
screw in the face of the panel which operates 
in a slot, which will be found on the under- 
side of the dial. 
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Notes 


Lightning Stops Eiffel Tower Transmissions. 

On Thursday evening, May 10th, a severe 
thunderstorm broke over Paris and the Eiffel Tower 
was struck by lightning. Considerable damage 
was done by the snapping of a steel hawser, which 
short-circuited the aerial leads, preventing wireless 
transmission and reception. 


Wireless Declined with Thanks. 

Preferring to remain “far from the madding 
crowd in every sense of the phrase, the 75 
inhabitants of St. Kilda, in the Outer Hebrides, 
have declined with thanks the offer of a wireless 
station. The island possesses a telegraph, installed 
there by the Admiralty during the war, but the 
inhabitants will not use it. No steamer has visited 
St. Kilda since last August. 


French Musicians and Broadcasting. 

Artistes who gain a livelihood by playing in 
Parisian cafés and dancing halls are becoming 
apprehensive at the progress of broadcasting, 
fearing that they may soon lose their employment. 
The Musicians’ Union is meeting shortly to discuss 
the position. 


Amateurs Heard in Lincolnshire. 

Mr. J. Marlow, of Mablethorpe, Lincolnshire, 
reports that since January 14th of this year he has 
heard the following amateur transmitters with one, 
two or three valves :—2 AW, 2 BZ, 2 DU, 2 DS, 
2FA, 2DJ, 2FQ, 2GJ, 21Q, 2NM, 20M, 
2 ON,2 SS, 2SY, 2SZ, 2TN, 2 TV, 2 UY, 
2 VQ, 2ZK, 5HY, SLY, 5BS, 5 GL, 5DT, 
5 HI, 5 SU, 5BM and 510. The distances of 
these stations vary from 70 to 194 miles. 


Experiments from 2LO. 

Readers who are interested in broadcasting 
experiments should listen in occasionally for 2 LO 
on Sundays, from 3 to 4 p.m. Further attempts 
at simultaneous transmission from all broadcasting 
stations are in the air, and will probably be made 
at the time mentioned. The last experiment of this 
kind was on Sunday, May 13th, and it is understood 
that transmission was faulty in certain districts. 


An Emissary of Krassin, 

A weird figure, it is stated, has been haunting the 
precincts of 2 LO with the request that, as an 
emissary of Krassin, he may broadcast a message 
to the British public. Up to the present, we 
believe, his offer of free entertainment has been 
refused. 


B.B.C and Concert Artistes. 

The decision of the Concert Artistes’ Association 
to call on its members not to take part in concerts 
arranged by the B.B.C. is responsible for anew move 
on the part of the latter. The Company is to 
furnish its own plays and concerts, and Mr. Percy 
Pitt, the new musical director, is now drawing up 
contracts with artistes who are willing to ignore 
the ban. i 


Australian Radio Plans. 

Important developments in wireless are taking 
place in Australia. The- Amalgamated Wireless 
Company, in which the Commonwealth has a half 


interest, is proceeding almost immediately with a 
direct wireless scheme between Australia, England 
and Canada. All the preliminary obstacles have 
been removed, and it is expected that complete 
proposals will be finally settled at an early date. 

The organisation of broadcasting in Australia is 
under consideration. 


Wireless Concert in Swansea Gaol. 

On Wednesday, May 2nd, an enjoyable evening 
was spent by the inmates of Swansea prison, who 
listened to wireless music from Cardiff, Glasgow and 
London. Canon Watkins Jones presided, and the 
apparatus was supplied by Messrs. Morgan, Bros., 
of Swansea. 

It may be expected that a few more entertain- 
ments of this kind in the prison will lead to an 
increase of crime in the district. 


New Wireless Stations in West Indies. 

Definite proposals have been submitted for the 
establishment of wireless stations in Barbados, the 
Windward Islands, and the Leeward Islands. At 
a meeting held on May 9th, the Cable and Wireless 
Communications Committee of the Empire Press 
Union urged the Government to take steps 
immediately to establish communication, either by 
wireless telegraphy or otherwise, between Jamaica 
and British Honduras, which is at present without 
a British telegraph service. 


New Pattern Aerial Wire. 

Messrs. Ward & Goldstone, Ltd., the well-known 
wireless specialists, of Pendleton, Manchester, have 
recently produced a new type of stranded wire for 
use in aerials. The many strands necessary to give 
a large surface and flexibility, are interlaced, 
instead of being twisted, considerably reducing the 
tendency to kink. 

A 62-page illustrated catalogue (Radio List 
No. 101) has been issued by the firm, dealing with 
their wide range of apparatus for the amateur and 
experimenter. 


Wireless in Norwegian Ships. 

According to the Shipowners’ Association of 
Norway, on January lst, 1923, only 15 Norwegian 
ships of over 1,600 tons were not equipped with 
wireless. None of these 15 vessles is engaged in 
traffic with Great Britain, and it is therefore claimed 
that the Norwegian merchant fleet will satisfy the 
British demand for all ships to be equipped with a 
radio installation during calls at ports in Great 
Britain. Steps are being taken to cope with the 
demand for qualified Norwegian operators, but it is 
expected that the supply will not be adequate for 
another year. 


Wireless Telephony in Denmark. 

King Christian was the first person to speak by 
wireless telephony from Copenhagen to the Island 
of Bornholm, in the Baltic, when the new service 
was opened on May lith. The transmission is 
stated to be very clear, and the new facilities are 
now open to the public. It is stated that commu- 
5 will be possible from any ordinary tele- 
phone. 
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Amateur Difficulties in Ceylon. 

The position of the wireless amateur in Ceylon 
is at present a disheartening one. The Government 
proposes to restrict the issue of receiving licences 
to amateurs who prove themselves to be experi- 
menters with a knowledge of electricity, and even 
these can only obtain a licence for a single-valve set. 
Moreover, there will probably be delay before the 
necessary ordinance is passed in the Legislative 
Council. 

These facts have been received from the Hon. 
Secretary of the Ceylon Wireless Club, Mr. J. S. 
Dinwiddie, who adds that Ceylon amateurs are 
fortunate in having the support of The Times of 
Ceylon. 

The Government attitude is prompted by the 
possibility of amateur interference with the official 
wireless services, and the amateur is given to under- 
stand that the projected facilities are a m imous 
concession. In the columns of The Times of Ceylon 
there appears a well-reasoned statement by the 
Wireless Club, criticising the proposed regulations, 
and requesting the institution of a Committee 
which could examine the whole question with a 
view to arriving at a more satisfactory scheme. 

English amateurs and experimenters will join in 
wishing their brothers in Ceylon every success in 
ree efforta to obtain reasonable freedom of the 
ether. 


The Multi-Cirkit Panel for the Experimenter. 


MutT Sar | 


The arrangement of the components permite of 
particularly short wiring. It is a valuable instru- 
ment for trying out and investigating the many 
new circuits which have recently been developed. 
The makers are the Clarophone Radio Co., Palace 
Chambers, Bridge Street, Westminster, S.W.1. 


Books and Catalogues Received. 


Philip’s Wireless Map of Great Britain. 
(London: George Philip & Son, Ltd., 32, Fleet 
Street, E. C. 4. Compiled from information supplied 
by the Wireless Prees, Ltd. Price 2s. 6d., 
5s. 6d., and 7s. 6d. net, according to mounting). 
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tt Draadlooze Telegrafie en Telefonie voor 
Jedereen (A.B.C. of Wireless). By Percy 
W. Harris. (Amsterdam: Technische Boek- 
handel Ned. Persbureau Radio, Keizersgracht 
562. Pp. 64., xii.) 

Le Radio. A popular journal for amateurs and 
others, edited by M. Louis Frangon, and published 
weekly. (Lausanne: Rue de Geneve 5. Price 
15 centimes. ) 


Messrs. Radiophones, Ltd., of la, Granville 
Place, Marble Arch, W.1., have issued an attrac- 
tive leaflet describing and illustrating their 
Listoleon Radiophone de Luxe Cabinet. 


Grafton Electric Company.—A comprehensive 
and fully illustrated catalogue describing a 
complete range of wireless and electrical apparatus 
for the amateur. Obtainable from the Company, 
at 54, Grafton Street, Tottenham Court Road, W. I. 


The D. P. Battery Co., Ltd.—An illustrated cata- 
logue with tabulated particulars of D. P. Wireless 
Accumulators, and instructions for charging and 
management. Obtainable from the Company, 
at 11, Victoria Street, Westminster, S.W.1. 


Messrs.Mitchell’s Electrical and Wireless, Ltd., 
of 188, Rye Lane, Peckham, S.E.15, the well- 
known specialista in radio apparatus, have issued 
a comprehensive and well illustrated catalogue 
describing their extensive range of wireless 
sets and accessories. 


Lecture by Dr. J. A. Fleming. 


The Fourteenth Kelvin lecture on Problems 
in Telephony, Solved and Unsolved,” was delivered 
by Dr. J. A. Fleming before the Institute of 
Electrical Engineers recently. The problems of 
line telephony, involving the design of apparatus 
for the proper reproduction of the transmitted 
signal, are of much interest to wireless engineers 
now that efforts are made to transmit correctly 
speech and music by wireless. In addition, it 
would seem that economy is possible through the 
use of ‘‘ wired wireless, several conversations, 
as well as telegraph signalling, being conducted over 
considerable distances through a pair of wires. 

The three-electrode valve may be successfully 
applied to line telephony for the purpose of magnify- 
ing the signals. With correct balancing and 
loading of the lines, signals do not suffer distortion, 
but they are, of course, attenuated. If a two-way 
repeater is connected, signals from either direction 
may be amplified and passed on. 

Dr. Fleming is well known as the inventor of the 
two-electrode valve. The first valves were used as 
rectifiers in place of crystal rectifiers. In the 
research laboratories of the American Telephone 
& Telegraph Co. a study has been made of large 
power transmitting valves, and it would appear 
the two-electrode valve may be of great use as a 
transmitting valve. The energy supplied to the 
filament may be of the order of kilowatts, and it is 
found that when an alternating current is applied 
the magnetic field set up around it will vary the 
anode-filament current so that an oscillating current 
flows in the attached circuits. The temperature 
of the filament remains sensibly uniform, but when 
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the current is, say, falling to zero, the magnetic 
field is also falling, hence the increasing anode- 
filament current. 

A tribute was paid to the organisation and 
facilities for research work enjoyed by the larger 
American manufacturers, and the lecturer expressed 
regret that there is so little research work conducted 
in this country through lack of proper equipment 
and research laboratories. 


Correspondence 


To the Editor of THE WIRELESS WORLD AND RADIO 
REVIEW. 


Sır, — In the joint capacity of radio experimenter 
and music lover, I would like to say just a few 
words with regard to the present controversy over 
the broadcasting in this country. 

Firstly, I would like to point out a remedy, to 
my mind, for the perpetual grumbling at the 
programmes submitted by the B.B.C. Mr. “X” 
writes to the papers complaining that there is too 
much ‘high-brow’ stuff, and why don’t they 
give us more dance music.“ Mr. Y addresses 
to the Editor of his morning paper an appeal for 
some really decent music, and not all this jazz 
stuff.” Obviously both parties have got to be 
satisfied to a certain extent, seeing that both are 
users of wireless apparatus, and therefore clients 
of the B.B.C. 

Now it seems to me that the best way to bring 
about this very desirable result, is to make use 
of the method so successfully employed by Sir 
Henry Wood at the Promenade Concerts, by which 
the programmes are selected to appeal to a certain 
section of the public each evening. Thus we have 
a Wagner night, a Classical night, a Popular 
night, a Russian night, and so on. It appears to 
me that this should be as easily worked from the 
Broadcasting stations. Let us have the week say, 
divided as follows: 


Monday.—Popular night. Dance Music, Music- 
hall turns, etc. 

Tuesday.—Operatie night. Selections, 
and orchestral from different Operas. 

Wednesday.—Musical Comedy. 

Thursday.—Instructional night. 
well-known people. 


vocal 


Lectures by 


Friday.—Classical night. String quartets, 
Symphonies. 
Saturday. — Popular night. Light music, 
Bands, etc. 


Sunday.—Good sacred music, but not too dulle 


Let us see how this would work out. For instance, 
at present, being a lover of opera, I say to myself, 
“John X is singing the aria from ‘ Herodiade’ 
to- night, I would like to hear him. But I don’t 
think it’s worth while waiting in this fine evening 
till 9.45 to hear this one item of six or seven minutes’ 
duration.” But if I knew that I could sit down 
and hear a whole operatic evening on Tuesday, 
I should think it an evening well spent! The 
game remarks will doubtless apply in their different 
ways to the lovers of ragtime or musical comedy. 
Better a couple of really delightful evenings a 
week than a few snippets of what we want to hear 
every evening. 
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With regard to the broadcasting of plays, I 
think one can see why the London Theatrical 
Managers do not want their productions broadcast ! 
If one act (I do not say the whole play, mind you) 
of a really good play is broadcast, is it not common 
sense to suppose that those whose appetite has been 
whetted in this manner shall want to make the 
whole meal, and see the play in its entirety ? 
Naturally if the play is bad, one act will be quite 
sufficient to make people stay away. (Another 
of the blessings of wireless!) Therefore I say that 
if a manager has a good play and decides to broad- 
cast the first act, say up to a particularly intriguing 
point, I know which way the box-office receipts 
will go—up, not down. Wireless is the finest 
publicity agent a good show could possibly have, 
but it shows up the bad ones, and I think the 
Theatrical Managers Association’s ban tells its own 
tale ! 

With best wishes for the future of music and 
wireless in Great Britain. 

GILSEN MacCorMAck. 


Forthcoming Events 


THURSDAY, MAY 24th. 

Liverpooi Wireless Society. At 7.30 p.m. At the 
Liverpool Royal Institution, Colquitt Street. 
Display of apparatus and demonstration of new 
type of aerial by Messrs. L. McMichael, Ltd. 

Stoke-on-Trent Wireless and Experimental 
Society. Lecture: Adding a Valve to a Crystal 
Set,” by Mr. T. R. Clark (Vice-Chairman). 


FRIDAY, MAY 25th. 

Leeds and District Amateur Wireless Society. 
Lecture by Mr. T. Brown Thomson. 

Radio Society of Highgate. At 8 p.m. At the 
1919 Club, South Grove, N.6. Informal concert 
(admission free). 

Bath Radio Club. Inspection of Mr. J. G. Young's 
set at the Somerset Boys’ Home. 


MONDAY, MAY 28th. 

The North London Wireless Association. 
In the Physics Theatre, Northern Polytechnic 
Institute, Holloway Road, N. Lecture: Prac- 
tical Demonstration of Valve Characteristic 
Curves,” by Mr. V. J. Hinckley. 

Sydenham and Forest Hill Radio Society. 
At 8 p.m. In the Chess Room, Greyhound 
Hotel, Sydenham. Lecture: “How I Found 
2 LO,” by Mr. Leonard Dowling. 


TUESDAY, MAY 29th. 

Plymouth Wireless and Scientific Society. 
At 7.30 p.m. At Plymouth Chambers, Old 
Town Street. Buzzer practice. At 8 p.m., 
General discussion. 


WEDNESDAY, MAY 30th. 
The Battersea and District Radio Society. At 
the Latchmere Road Baths. Social evening. 
Swansea and District Radio Experimental 
Society. Lecture arranged by Mr. Guy Hodge, 
of the B.T.H. 


THURSDAY, MAY 3ist. 
The Institution of Electrical Engineers. 
Annual General Meeting at 6 p.m. . 
Ilford and District Radio Society. Annual 
General Meeting. 
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Historical Notes on Radiotelegraphy and 
Telephony“ 


By G. G. Brake, M. I. E. E., A. Inst. P. 


Radiotelegraphy and Telephony, it would be 

necessary to go right back to the earliest 
experiment in electricity conducted by Gilbert, 
during the reign of Queen Elizabeth, and record 
the great discoveries of Ampère, Volta, Faraday, 
Cavendish, Kelvin, and all the other great men of 
science, who by their work and discoveries first 
brought the science of electricity to a sufficient 
state of advancement for radiotelegraphy to be 
even thought of. 

Probably the first suggestion of making use of 
electricity for the wireless transmission of signals 
is to be attributed to Professor Steinheil of Munich, 
who had been carrying out a test (in the year 1838), 
in line telegraphy between Nuremberg and Firth 
endeavouring to use the railway lines in the place 
of properly insulated telegraph wires. Although 
this proved a failure, it led to a most important 
discovery. 

Attributing the failure to leakage of electricity 
through the earth between the rails, the idea 
occurred to him that if the earth were so good a 
conductor of electricity, possibly it could be used 
for the return of a current after it had passed 
along a single telegraph line, in place of the return 
wire which had always been employed up to that 
time. The experiment proved entirely successful 
and is one of the most important contributions 
towards successful telegraphy. 

Steinheil then continued his experiments and 
endeavoured to trace out the area covered by the 
current, as it returned through the earth, and he 
was able to detect earth currents, which he picked 
up in another circuit having no metallic connection 
with the transmitting circuit. I will quote a 
paragraph from his own account of these experi- 
ments. For distances up to 50 feet, I have 
found the possibility of such electric communication 
by experiment ; for greater distances we can only 
conceive it feasible by augmenting the power, 
and again, It only holds good, however, for small 
distances, and we must leave it to the future to 
decide whether it will ever be possible to telegraph 
to great distances entirely without metallic 
connections.” 

In 1842, Prof. S. F. B. Morse (Superintendent 
of Telegraphs to U.S.A. Government), when giving 
a demonstration of line telegraphy at the request 
of the American Institute of New York, between 
Governor’s Island and Castle Garden, a distance 
of one mile, had the demonstration entirely spoiled 
owing to a vessel weighing its anchor, and in so 
doing cutting his submerged cables. Owing to 
this accident the idea occurred to him that possibly 
the water itself might be employed to carry the 
electricity across. 


[= order to give a really complete history of 


* A paper read before the Radio Society of Great 
Britain on April 25th, 1923. 


This experiment proved entirely successful. 
Metallic plates on each side of the river had to be 
placed, however, further apart than the width of 
the river, necessitating the use of considerably 
more wire than would have been needed for a direct 
connection across the river. 

In Great Britain, in 1845, Cook and Wheatstone 
carried out similar experiments and used an 
instrument (a forerunner of Lord Kelvin’s Syphon 
Recorder) designed by Wilkins. 

In 1843, Bowman Lindsay, who by the way 
predicted the universal] adoption of electricity for 
lighting, heating, and power, successfully carried 
out experiments very similar to those of Morse, 
across the Tay, where the river was three-quarters 
of a mile wide, and by placing his line wires at an 
angle he eliminated any effects due to induction. 

We now come to an American dentist, Mahlom 
Loomis, who took out a patent in 1872 (four years 
after the introduction of the high bicycle). He 
speaks of his discovery as a means of turning 
natural electricity to account for“ establishing an 
electrical current or circuit for telegraphic or other 
purposes without the aid of wires, batteries, or 
cables.” By this method he hoped to telegraph 
from one continent to another. He ran up two 
kites on adjacent mountain tops and succeeded in 
signalling from one to the other by discharging 
electricity collected from the atmosphere to earth 
from his transmitter; but nothing further appears 
to have come of his scheme although it is interesting 
to note that Mahlom Loomis was the first to employ 
vertical conductors or antennæ for the transmission 
of signals to a distance. 

It may be of interest here to mention that 
Mr. Maurice Child, of the London Telegraph 
Training College, successfully carried out a somewhat 
similar experiment in 1909. One day during 
a very heavy hailstorm he used the induced statio 
charge on the aerial produced by a dense black 
cloud overhead and succeeded by its aid in signalling 
three miles (to Charminster). The cloud raised 
the aerial (which was 180 feet high) to a potential 
of some 25,000 volts for a period of some five or 
six minutes. 

In about 1880 Professor Trowbridge carried out 
a number of experiments in radio communication 
between ship and ship, similar to those of Morse 
and Lindsay, and he also made use of an entirely 
different principle, t.e. electro-magnetic induction, 
in another set of experiments. 

To communicate between two ships, a wire was 
stretched 10 or 12 times to and fro from the 
vessels’ yardarms and connected to a telephone 
or to his transmitting instruments (which consisted 
of a battery, an interrupter and a Morse key). 
The coils would only work when in the same plane. 
Here we have suggested, I believe, for the first time, 
the possibility of ‘direction finding between 
vessels when in a fog. 
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This method proved unpractical, as the induction 
effects were only workable over very short distances. 
We now come to the work of Professor Hughes.* 
Unfortunately, none of his investigations were 
published until 1899, although he gave a private 


By courtesy of the South Kensington Science Museum. 
Hughes’ first microphone,made with three iron nails 
fastened to wood with sealing wax. 


demonstration in 1879 to several members of the 
Royal Society, Sir Wm. Crookes, Sir Roberts Austen, 
Sir Wm. Preece and Professor Adams. In February 
1880, he gave a similar demonstration to Mr. 
Spottiswoode (President of the Royal Society) to 
Professor Huxley, and to Sir Geo. Stokes, and 
again in 1888 to Professor Dewar and Mr. Lennox, 
so that his work is fully authenticated. ` 
Briefly the following were his discoveries. When 
engaged on some work with an induction balance, 
he noticed some peculiarities in the behaviour of 
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By courtesy of the South Kensington Science Museum. 
The photo shows an early form of Hughes microphone 
made by himself. 


* An account of his experiments by Mr. A. A. 
Campbell Swinton, appears in the Journal of the 
I.E.E., 1922. 
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a loose contact in the circuit, This caused him to 
carry out a series of experiments with loose con- 
tacts, and he discovered that on the sudden inter- 
ruption of a current in any coil the extra current 
at break caused the emission of invisible electric 
waves, which became evident if a microphonic 
joint were used as a receiver with a telephone, and 
he showed that these waves penetrated through 
solid walls and apparently travelled to great 
distances. He transmitted signals in this manner 
to a distance of about 60 feet about his house, and 
on several occasions he walked up and down Great 
Portland Street with the telephone to his ear, and 


heard signals to a distance of 500 yards. He also 


noticed that the waves were reflected by some of 
the buildings. The following statement appeared 
in the Globe of May 12th, 1899. ‘* Hughes’ ex- 
periments of 1879 were virtually a discovery of 
Hertzian waves before Hertz, of the coherer before 


í ASS 
By courtesy ot the South Kensington Science Museum. 
Another form of microphone invented and made by 
Hughes. 


Branley, and of Wireless Telegraphy before 
Marconi and others.” 

Speaking of the work of Professor Hughes, Mr. 
Munro says, Professor Hughes had, step by step, 
put together all the principal elements of the 
wireless telegraph as we know it to-day, and although 
groping in the dark before the light of Hertz 
arose, it is little short of magical that in a few 
months, even weeks, by using thesimplest means, he 
has forestalled the great advances of Marconi by 
nearly twenty years.” 

Mr. Campbell Swinton collected a quantity of 
Hughes’ early apparatus which is now deposited in 
the Science Museum at South Kensington, and he 
has very kindly borrowed it to illustrate this 
lecture. 

In an article which appeared in the March 
number of the Telegraph and Telephone Journal 
for 1923, Mr. J. J. Tyrrell describes the tests of 
Hughes’ Type-printing Telegraph now proceedin 
on a duplex system between the G.P.O. London an 
Berlin. There is another route working the other 
way direct from Königswusterhausen to an aerial on 
the roof of the G.P.O. in London. The writer 
says: ‘‘ Hughes’ wireless trial between London and 
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Berlin has been succeeded by two or three weeks 
working live traffic, several hundreds of telegrams 
having been successfully and expeditiously dealt 
with for the first time by means of this printing 
e debe There is no doubt in the writer’s opinion 
t the Hughes apparatus lends itself well to 


By courtesy of the South Kensington Science Museum. 
Clockwork interrupter used by Hughes as an 
automatic transmitter. 


wireless transmission owing to the practical 
absence of any lag due to long submarine or other 
metallic conductors.” 

I have since ascertained that this duplex system 
commenced handling serious traffic in an auxi 
service on January 23rd, working between the 
hours of 11 and 4. Twenty-five messages an hour 
are handled each way simultaneously. 
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at the contacts of an electric bell to energise the 
aerial, and receiving the signals by aid of my 
iron sulphide detector and a telephone. I described 
the transmitter and detector in the Model Engineer 
and Electrician, November 26th, 1908 and October 
7th, 1909, and afterwards succeeded in transmitting 
signals from a primary spark to a distance of one 


e. 

In 1882, long before the publication of the work 
of Professor Hughes, Professor A. E. Dolbear, 
of Tuft’s College, Boston, America, almost achieved 
success in radiotelephony. He succeeded in 
telephoning to a distance of half a mile and, it is 
said, telegraphing nearly twelve miles. 

With his arrangement, the earth was charged to 
100 volts or more positive by a coil, at the trans- 
mitting end, and to 100 volta negative at the 
receiving end. At first he used condensers, but 
later he used aerial wires to kites. He suggested 
using this method for communicating between 
vessels at sea. He also used a Morse key and 
replaced the microphone by an interrupter. 

When we come to speak of the early Marconi 
system a little later in the lecture, we shall see 
how very near Dolbear got to complete success, 
yet, being before the time of Hertz’s discovery 
of the means of propagating electro-magnetic 
waves or the invention of Righi’s oscillator, he 
just missed the one essential part of the apparatus, 
1. e., the spark-gap, which, had he connected it 
across his coil between the aerial and the earth, 
would have converted his electro-static effects 
into electric-magnetic waves, which would then 
have travelled far into space, and instead of only 
being able to work to short distances he might 
have achieved the astounding results of Marconi. 

At the conclusion of Prof. A. E. Dolbear’s book, 
The Telephone,” published in 1878, the following 


By courtesy of the South Kensington Science Museum. 


Three of the microphone detectors with which Hughes carried out his investigations. 


Three or four years after I first became infatuated 
with the study of wireless, I succeeded in 1907 in 
from my father’s house to that of a friend 

(a distance of some 200 yards), using the spark 


striking phrase occurs: Mechanism is all that 
stands between us and aerial navigation, all that 
is necessary to reproduce human speech in writing 
and all that is needed to realise completely the 
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prophetic picture of the Graphic of the orator 
who shall at the same instant address an audience 
in every city in the world.” 

In 1885 Edison invented a system for telegraphing 
to and from trains in motion, making use of existing 
telegraph lines, running parallel to the track, and 
he was able to signal along them simultaneously 
with the ordinary messages, which they were con- 
veying across the country, without interfering with 
them in any way, and without any interference 
from them. This was the forerunner of our wired 
wireless. 

Referring to later days, it is well known 
that on November 3rd, 1922, the Lord Mayor 
of Bristol spoke from Bristol to Marconi House, 
from whence his voice was broadcast far and 
wide. He did this by wired wireless over the 
ordinary trunk telephone lines between London 
and Bristol, and all the while ordinary con- 
versation was carried on along the same lines 
without any mutual interference. Of course the 
system used was very different, Edison’s scheme 
being only the germ of the idea. The Bristol 
demonstration was the first occasion of such a 
public demonstration in England; in America 
wired-wireless has been in use for several years. 

Charles A. Stevenson, in 1892, signalled from the 
mainland to the North Unst Lighthouse on the 
island of Muckle Flugga by an induction method 
between two coils, one consisting of five or six 
turns of wire supported on telegraph poles around 
the circumference of the island and the other on 
the mainland.” 

In March, 1882, the telegraph broke down between 
the Isle ofWight and Hurst Castle,and while tho cable 
was being repaired, Preece succeeded in signalling 
across the Solent, using earth plates in the water 
at Portsmouth and Ryde, and again at Sconce 
Point and Hurst Castle. Having succeeded in 
this, he experimented further in the Bristol 
Channel in 1892, between Lavernock Point near 
Cardiff, and the two islands of Flatholm and 
Steepholm. 

A wire about 1,500 yards long was run along the 
mainland and earthed at each end. In the length 
of this wire a dynamo was included, which 
supplied a steady current of some 15 amperes, 
broken into pulsations by an interrupter, and 
the signals were sent by a Morse key. A simular 
wire was stretched right across each island in a 
position parallel to that on the mainland, and 
signals were picked up on a telephone receiver 
inserted in the line. 

Willoughby Smith’s method was suggested in 
1887, and on the recommendation of the Royal 
Commission for Lighthouse and Lightship Com- 
munication, was adopted in 1896 for communica- 
tion between Crookhaven in Ireland and the 
Fastnet Rock Lighthouse, and used there for several 
years. This lighthouse is situated off the extreme 
S.W. corner of Ireland, in a very exposed position ; 
consequently every time a submarine cable was 
‘laid across, it was quickly chafed against the rocks 
by the rough seas and broken. To remedy this, 
Willoughby Smith laid a cable from the mainland 
which entered the sea in a sheltered cove and was 
laid to within about 100 feet of Fastnet Rock, 
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where it was connected to a large mushroom-shaped 
anchor of metal. The two ends of the cable 
across Fastnet Rock were let down into grooves 
specially cut in the rock to protect them from the 
seas, and made electrical connection with the sea 
by means of metal plates cemented to the rock. 
On the rock fifteen Leclanche cells were employed, 
giving a current of 1.5 amperes, and the current 
received at Crookhaven was 0-15 milliamperes. 

As far back as 1864 Clerk-Maxwell, in his paper, 
On the Dynamical Theory of the Electro-Magnetic 
Field,” assuming the existence of the ether, deduced 
mathematically the existence of electro-magnetic 
waves therein. He defined the laws which would 
govern such waves if they existed, predicted all 
the properties they should possess, and even the 
exact speed at which they should travel. In the 
words of Sir Oliver Lodge, in a lecture he delivered 
at Finsbury Technical College on February lst, 
1923: He legislated for them before they were 
born.” He also showed that conductors of elec- 
tricity must be opaque to light. 

In 1883 Fitzgerald, at a meeting of the British 
Association, surmised that the oscillatory discharge 
of a Leyden jar would produce etheric waves, if 
only a means could be devised for their detection.” 

In 1888 Lodge produced stationary waves along 
wires by condenser discharges. 

We now come to a man whose work can never 
be sufficiently appreciated, and, in the light of 
modern tendencies, it is interesting to note that he 
freely gave his results to the world and took out 
no patents. 

In 1888 Hertz, in his paper, ‘‘On the Action of 
a Rectilinear Oscillation on a Neighbouring 
Circuit,” gave to the world the result of his epoch- 
making researches, and for the first time established 
the existence of free electro-magnetic waves. 

It is interesting to note that he described them 
as outspreading of electric force — not as waves. 
Kelvin, in translating his work into English, 
designated them “ ether waves.” 

At this date “self-induction ” was not under- 
stood. Sir Wm. Preece jocularly said it was a 
“ bug-a-boo.”” Kelvin spoke of it as electro- 
dynamic capacity, whilst Maxwell was the first to 
term it self-induction. Heaviside called it induction 
and also pointed out this ionized condition 
of the upper atmosphere, whilst Dr. Eccles, in 
postulating his theory of the transmission of waves 
round the earth in 1911, gave to it the name of 
** Heaviside layer.” 

In 1889 Lodge showed the phenomenon of 
cohesion between two metallic spheres (see 
Proceedings of the Institute of Electrical 
Engineers, 18900), and later made a coherer 
consisting of a microphonic contact between a 
watch spring and a plate of aluminium. 

In the year 1884 Professor Calzecchi Onesti had 
shown that if metal filings were placed in a tube 
between two copper electrodes and inserted in 
circuit with a battery and galvanometer or tele- 
phone, the application of a fairly high voltage 
across the filings caused them to stick together, 
or cohere sufficiently to allow a current to 
through them, and he showed that revolving the 
tube decohered them. 


(To be continued.) 


— 
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QUESTIONS AND ANSWERS 


„CIRCUIT ''“ (Suffolk) asks (1) Which of 
the tuning arrangements submitted is the best. (2) 
For a circuit in which a switch ts included so that 
the reaction coil may be coupled with either the closed 
circuit coil or with the tuned anode coil. (3) Ia ù 
safe for him to attach his earth wire to the gaspipe. 
(4) What would be suitable dimensions for the anode 
and reaction coil. 

(1), (2) and (4) A suitable diagram of connections 
is given in Fig. 1. With the aerial tuning condenser 
in series as shown, the aerial coil would be a No. 75 


We suggest you use a lower capacity or a counter- 
poise in place of the earth. This could conveniently 
consist of three or four wires spaced about 4 ft. 
running along underneath the aerial. In your 
case the wires could be run on a level with the 
window. The wires should be carefully insulated 
from ground connections, and the lead-in from the 
counterpoise should be connected with the earth 
terminal. The signal strength is very materially 
reduced when an earth wire which is 40 ft. long 
has to be used. 


O AM. 


Fig. 1. CIRCUIT '' (Suffolk). The figure gives the connections of a two · valve receiver. The 


first valve operates as a high frequency amplifier, the second as a rectifier. 


The reaction coil may be 


coupled with either the closed circus coil or the anode coil with the aid of the throw-over switch. 


honeycomb coil, the closed circuit a No. 50 coil, 
and the reaction coil probably a No. 35, although 
you may require to use a much larger coil for 
the reaction. The anode coil would be a No. 76. 
No. 100 would give better results, although you must 
use a very small value of tuning condenser. (3) We 
do not recommend the use of a gaspipe as an earth. 


t VERNIER °’ (Leeds) refers to Fig. 4, page 64, 
in the issue of April 14th, and asks for a diagram 
of a tuning panel to use in conjunction with a receiver. 
It is proposed to use a two-coil holder and a 0:0005 
mfd. tuning condenser. 

See Fig. 2. A series parallel switch is shown 
connected. 


„ VERNIER ’”’ (Leeds). 


The diagram gives the connections of a unit system, comprising 
a tuner, high frequency amplifier, detector and note magnifier. 
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‘* FISH ’’ (Grimsby) asks (1) What is the 
gauge of samples of wire submitted. (2) What 
gauge of wire, and about how much would be required 
to wind a magnet of the dimensions given. 

(1) The piece of wire labelled No. 1 is No. 44 
single silk covered copper wire. That labelled 
No. 2 is No. 40 double silk covered copper. (2) 
We suggest you use No. 24 D.S.C. copper wire. 
About 25 feet will be required. 
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and you would find them satisfactory. With the 
aerial condenser in series, use a No. 50 or a No. 75 
coil in the aerial circuit. The closed circuit coil 
should be a No. 50, and the anode coils No. 75, 
when receiving broadcast transmissions. With 


careful tuning you should be able to tune in the 
broadcast transmissions desired. (3) We regret 
we cannot give you the name and address of the 
querist referred to. 


The name and address of a 


=O + HT. 
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Fig. 3. E. A. D.“ (Surrey). Here we have a two-valve receiver. The first valve operates as a 
high frequency amplifier, a crystal is used as a rectifier, and the second valve operates as a note 


magnifier. 


E. A. D.“ (Surrey) asks for a diagram of a 
receiver with one high frequency, crystal rectifier, 
and note magnifying valves. 

The diagram is given in Fig. 3. The diménsions 
of the coils used in the aerial and closed circuits 
are given on page 72 of the issue of April 27th. 
The coils are wound in the form of basket coils 
upon a cardboard former. Suitable condenser 
values are given. A 6-volt filament battery 
and a 60-volt high tension battery should be used. 


‘t ALFREDA "’ (Staffs.) refers to the diagram 
given on page 646, Fig. 7, February 10th issue, and 
asks (1) Whether the components which he has used 
tn constructing a receiver built along the lines sug- 
gested are suitable. (2) Whether he should be able 
to receive broadcast transmissions other than the 
local one. (3) The address of a querist. 

(1) The diagram referred to is quite correct, 
and 18 very suitable for the reception of broadcast 
transmissions. With a receiver of this description, 
vou should be able to hear any of the broadcast 
stations provided you live a reasonable distance 
away from the local station, and you should be 
able to operate a loud speaker. (2) The com- 
ponents are suitable, except that Dewar type 
switches generally do not give satisfactory results 
when connected in the aerial circuit or in the anode 
circuit of high frequency operating valves. It 
would be better if you replaced the Dewar switches 
mentioned with an anti-capacity type of switch. 
These may be purchased for quite a small sum, 


Variometer tuning is used. See Fig. 4. 


querist is considered as confidential. If, however, 
you would care to write a letter addressed to the 
querist, via this office, we shall have pleasure in 
forwarding your communication. 


J. H. W.“ (Cheltenham) asks for a diagram 
of a two-valve receiver with one H.F., crystal rectifier, 
and one note magnifier. 

The diagram is given in Fig. 4. The first valve 
has a tuned anode circuit, across which is joined a 


0001nF 


al] 


Fig. 4. This dia- 


“J.H.W.” (Cheltenham). 

gram gives the connections of a receiver similar to 

that of Fig. 3, but instead of variometer tuning the 
cotls are tuned with variable condensers. 


crystal rectifier and a transformer. Suitable values 


are given. Also see Fig. 3. 
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+. QUERY °’ (Sussex) asks (1) For a diagram 
of a receiver with two high frequency, crystal rectifier, 
and two L.F. valves, for use with a frame aerial. It 
ts desired to use the first high frequency valve with 
a tuned anode circuit, and the second with a trans- 
former circutt. Switches should be connected to 
control the number of valves in circuit and to connect 
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circuits. The H.F. valve is coupled to the next 
valve through a H.F transformer. 

A. P. B. (W.5) asks for a diagram of e 
Reinartz tuner suitable for use with a three - valve 
receiver. (2) Suitable valuce of components used 
in the tuner. (3) Method of making the inductance 


coil for the tuner. 


Fig. 5. QUERY ’’ (Sussex). 


The diagram gives the connections of a four-valve recesver. 


A frame aerial may be used in place of the ordinary aerial and tuned circuit. The first valve operates as 
a high frequency amplifier, and with the aid of the switches either the tuned anode or the resistance 
capacity method of coupling may be used. The switch enables the valve to be disconnected when 
required. The second valve is connected so that either a H.F. transformer or an anode, resistance 
may be connected. With switch R to the right, switch C to the left, and switch D to the right, the 


crystal rectifier is connected to the N. F. transformer and the L.F. transformer. 


With switch C to the 


right, others as before, the crystal is connected across the anode resistance. The remaining switches 
cut out the L.F. valves when required. 


resistances in the anode circutt in place of the tuned 
anode or high frequency transformer. 

(1) The diagram is given in Fig. 5. 
values are given. 

„ AERIAL ’”’ (Southfields) proposes to erect a 
cage aerial about 10 feet above his ordinary receiving 
aerial and asks (1) Will the proximity of the aerials 
cause any ill effect. (2) What would be the best 
diameter for the rings for use with the cage aerial. 
(3) How many wires should be used. (4) Should 
he expect that results will be better when the cage 
aerial is used for reception. 

(1) When you are receiving on the single wire 
aerial, we think you will find the signals are very 
much reduced in strength on account of the prox- 
imity of the cage aerial, When transmitting use 
the cage aerial. It will be found the receiving 
aerial will absorb a good deal of energy. (2) For 
a small station, we suggest you use rings 2 feet 
in diameter. (3) We think you might use 
six No. 16 S.W.G. wires. (4) The use of a cage 
type aerial is recommended when transmitting. 
No great advantage is gained, however, in the use 
of a cage aerial for reception. 

AMATEUR ELECTRIC“ ' (Cheshire) asks 
for a diagram of a panel containing a tuner and 
amplifying valve. 

The diagram, drawn according to your wishes, is 
given in Fig. 6. The tuner has an aerial and closed 


Suitable 


We would refer you to The Amateurs’ Book of 
Wireless Circuits, by Mr. F. H. Haynes. Diagram 
65 gives the connections of the Reinartz tuner with 


Fig. 6. ‘‘AMATEUR ELECTRIC ”’ (Cheshire). 
Diagram of a tuning and H.F. panel. 
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a detector valve. Diagram 66 shows how the 
Reinartz tuner is connected with a high frequency 
amplifier tuned anode coupled. Diagram 67 
shows how the Reinartz tuner is connected with a 
high frequency amplifier transformer coupled. 
Referring to the diagrams, the coil which is con- 
nected in the anode circuit consists of 30 turns of 
No. 22 D.O.O. on a former 21 ins. in diameter. Tap- 
pings are made at 10, 20 and 30 turns. The coil 
which is connected in the aerial and grid circuite 
has 50 turns of No. 20 D.C.C. The winding is 


Fig. 7. 


“R.M.” (N.2). 
and the others as note magnifiers. 
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Diagram of a three-valve receiver. 
Switches are connected for t 
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R. M. (N.2) asks for a diagram of a three-valve 
receiver consisting of a detector valve and two note 
magnifiers. 

The diagram is given in Fig. 7. A switch is 
connected so that the aerial or closed circuits may 
be connected with the detector valve. Switchee 
are provided to vary the number of valves in 
circuit. 


“EH.” (W.10) asks for a diagram of 
(1) A receiver with one H.F. connected valve and a 
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The first valve operates as a rectifier, 
purpose of controlling the number 


of valves in circutt. 


tapped out at every five turns. The coils are both 

wound on one former. Particulars of a tuner are 

given on page 66 of the circuit book referred to. 
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Pig. 8. ‘‘E.H.’’ (W10). The pper figure gives 
the connections of a valve with a t ned anode circuit 
aoross which is a crystal rectifier. The lower diagram 
shows the upper diagram with a note magnifier added. 


crystal rectifier. (2) A receiver with one H.F. 
connected valve, crystal rectifier and note magnifier. 
(1) and (2) The diagrams are given in Fig. 8. 


N OTE —T his section of the magazine is placed 

eat the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wirelesa 
work. Readers should comply with the following 
rules: (I) Hach question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers,” Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Hach communication sent in to be 
accompanied by the Questions and Answers 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 


(4) The name and address of the querist, which ts for 


reference and not for publication, to appear at the top 


of every sheet or sheets, and unless typewritten, this 
answered 


should be in block capitals. Quertes will be 

under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of 1s., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the mati- 
mum which may be sent in at one time. 
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German Broadcast Organisation. 


If there is one outstanding national character- 
istic of the German people it is that of ability 
to organise, and it is therefore of interest to 
observe how Germany is proceeding to tackle 
the difficulties with regard to organising a 
broadcast service. 

In this issue we give publication to a descrip- 
tion of the methods adopted in introducing 
such a scheme in Germany. and, whilst there 
are too many points of difference between 
conditions there and in this country for the 
organisations to be considered as parallels, 
yet the regulations in Germany, particularly at 
the present time, must be of special interest. 

In Germany, as in this country, control over 
the type of apparatus to be used for broad- 
casting, and the organisation of the service, is 
vested in the Post Office. The apparatus 


manufactured by a number of firms is of 
uniform design to specifications approved by 
the Post Office. It appears that, whilst the 
actual installation in the home is conducted by 
the firms supplying the apparatus, the final 
checking of its efficiency is done by a Post 
Office official, after which the apparatus is 
officially sealed so that the circuits cannot be 
tampered with. The apparatus, too, has a 
wavelength band restricted to the wavelength 
of the broadcasting station. 

In the description of the apparatus, many 
points of interest will be noticed, whilst a 
special feature is the employment of the 
electricity supply to the house for the plate and 
filament currents for the valves. 


Summer Wireless. 

To those who are truly interested in wireless 
it may seem scarcely believable that summer 
time should have any effect in detracting from 
interest in the subject. From many amateur 
societies, however, there comes the complaint 
that their members lose interest during the 
summer months and forsake wireless for other 
pursuits more strictly associated with outdoor 
life. Speaking generally, where such a situa- 
tion arises, the fault is usually to be found with 
the organisation of the club itself. There 
should be no difficulty experienced in providing 
an even greater attraction to the members 
to attend summer meetings than the winter 
session lectures. Organised field days with 
portable wireless apparatus can be made 
extremely instructive and interesting, and since 
few societies are without at least one member 
who has a transmitting licence, it should be 
an easy matter to obtain the necessary per- 
mission from the Post Office for a portable 
transmitter to be used during the summer 
months. If societies will only take the trouble 
to arrange summer meetings there would be 
no lack of enthusiasm during the summer 
season. 


e 
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BROADCASTING 


ORGANISATION 


IN GERMANY 


In view of the manifold difficulties which have presented themselves in the organisation of 

Broadcasting in this country, in particular with regard to the conditions of licence, broadcast 

service and the design of the receiving equipment, this article, showing how the problems have 
been dealt with in Germany, is of special interest. 


HE erection of transmitting and 
receiving stations by civilians is for the 
time being prohibited in Germany, 
and therefore one cannot very well speak of 
a general class of users corresponding to 
wireless amateurs in other countries. How- 
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Fig. 1. 


mitting stations to be spread all over Germany. 
Each of these transmitting station districts is 
to be subdivided into three zones. In the first 
zone receiving sets will be able to receive 
without amplification; in the second and 
third, at a greater distance from the trans- 
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By courtesy Gesellschaft fiir drahtlose Telegraphie. 


Broadcast Receiving equipment installed by the German Post Office. The instrument on 
the left produces filament heating and high tension current from the supply mains. 


The tuner and 


amplifiers are on the right of the leading-in wire. 


ever, the tremendous progress made by 
wireless amateurs, especially in England and 
the United States of America, gave the leading 
wireless companies in Germany the impetus 
to develop a radio telephone service for the 
German public. Accordingly, some months 
ago the leading German radio firms formed a 
company, the Rundfunk G.m.b.H.” of 
Berlin, and this undertaking is developing 
practical amateur receiving sets, and is also 
planning the erection of eight or nine trans- 


mitting station, the receivers will be equipped 
with amplifiers. 

It can now be assumed as probable that, 
thanks to the endeavours of the above- 
mentioned company, as well as those of the 
“ Radio Club ” (a recently founded association 
of enthusiastic amateurs and experts), the 
prohibition on the use of wireless by the public 
will be lifted, at least with only a few necessary 
restrictions. Such restrictions, in the opinion 
of Dr. E. Meyer, who is a prominent wireless 
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engineer, are suggested on the following lines : 

1. Receiving sets shall be capable of 
receiving only within a certain wave- 
length band, to be set apart for broad- 
casting, the apparatus to be so con- 
structed that the wavelength can be 
altered only to a limited extent, since 
the secrecy of the ¿telegraph service 
ought to be preserved in all circum- 
stances. 

2. The sets thus admitted will have to bear 
the seal of the German Post Office, so 
that reconstruction for the purpose of 
wavelength alteration is effectively 
prevented. 

3. Broadcasting by amateurs not allowed. 
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Tuner. 
is permitted and is effected by the single knob seen in the centre. 


Fig. 2. The 

Judging from the foregoing, the prospects 
for the German amateurs do not appear to be 
enviable, still less so when compared with the 
so much more favourable conditions obtaining 
in England and the United States. 

The first step towards making radiotelephony 
a public service in Germany was made as far 
back as 1921 by the German Ministry of Posts, 
by the introduction of the “ German Broad- 
casting Service.” The sets which were installed 
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for this purpose, a description of which will 
follow, were, on the initiative of the Ministry 
of the Posts, jointly evolved by the three well- 
known wireless firms of Telefunken, Huth, 
and Lorenz, and it seems that this collaboration 
produced apparatus which combines simplicity 
of operation with maximum reliability and 
permanency of service. 

The German Broadcasting Service -was 
inaugurated in August, 1922, and was organised 
in the same manner as the German telephone 
service. Subscribers, on payment of a certain 
annual fee, are furnished with the necessary 
apparatus, the installation and maintenance of 
which is done by the Post Office. Such main- 
tenance is made considerably easier by feeding 
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By courtesy Gesellschaft fur drahtlose Telegraphie. 


It is adjusted to the correct wavelength when installed, though limited tuning 


the plate and filament circuits directly from 
supply mains by means of an apparatus 
especially designed for the purpose instead of 
using accumulators. 

The present subscribers, whose number is 
approximately 2,000, are recruited chiefly from 
the ranks of bankers, merchants, big trading 
concerns, etc. The messages are broadcasted 
now by the wireless station of Königswuster- 
hausen (one of the most interesting and 
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many-sided stations of the world, fitted with 
twelve transmitting plants, each single one of 
them quite an independent unit). with a power 
of 10 kW.,on a wavelength of 4,000 metres, and 
are chiefly of an economic nature, relating to 
rates of exchange, exchange quotations of 
inland and foreign markets, etc. These news 
items are being collected by the Berlin Tele- 
graph Agency “ Eildienst G.m.b.H.,” and are 
then passed on to the Königswusterhausen 
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By courtesy Gesellschaft fur drahtlose Telegraphic. 
Fig. 3. Removing the telephone from the switch- 
hook throws the receiver into operution. Ore of the 
gratings can be removed so that the reaction coupling 
may be increased within limits for the reception of 


C.W. telegraphy. 


transmitting station, whence they are broad- 
casted. 

In the construction of the apparatus the 
following points were taken into account. The 
apparatus, whilst as simple as possible, should 
prove safe in working and easy in operation. 
Since the operation of the apparatus is not to 
be done by experts, but, as in the case of the 
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ordinary telephone, used by private individuals, 
such operation cannot be conditional on 
more special knowledge than that required for 
ordinary telephones. To fulfil these con- 
ditions, the apparatus is provided with but one 
external switch, and by an ingenious mechanical 
device the primary and secondary circuits are 
tuned simultaneously with it. The apparatus 
is adapted for use with A.C. or D.C. mains to 
dispense with accumulators, thus simplifying 
operation and maintenançe. 

The Ministry of Posts insisted that the sets 
should receive only messages destined for the 
broadcasting service, and that interception of 
other messages and telegrams should be 
entirely prevented. This difficult demand 
was met in such a way that the receiving sets, 
at the time they are installed, are tuned to the 
fixed wavelength of the broadcasting service, 
and sealed so that alteration to other wave- 
lengths is impossible. By means of the simple 
switch on the outside of the set the tuning can 
only be altered within the limits of 2 per cent. 
of the fixed wavelength, so that the subscriber 
is in a position to adjust his set to give maximum 
amplification, but is prevented from any 
alteration of the tuning to a degree which would 
be necessary for the interception of other 
messages. 

The broadcast receiver, the general appear- 
ance of which is illustrated in Fig. 1, consists 
of three components, as follows :— 


1. The tuner with oscillating circuits and 
detecting valve. 

2. The amplifier of 1, 2 or 3 valves, as low 
frequency magnifiers according to the 
signal strength required. 

3. The mains connecting instrument, 
i.e., according to the available power, 
either a direct current or alternating 
current adapter. 

The receiver (Figs. 2, 3 and 4) is a loose 
coupled circuit valve receiver with reaction 
coupling, and covers a wavelength band of 
from 3,000 to 4,500 metres. The apparatus is 
contained in an oak case 37 cms. high, 22-5 cms. 
wide, and 16:5 cms. deep, weighing approxi- 
mately 5 kilogrammes. The box, when the 
apparatus has been installed, is closed and 
sealed. The switching arrangement is shown 
in Fig. 4. When not in use the telephone ear- 
piece is hung up on the hook (1/10), causing 
the aerial to be earthed. The aerial circuit 
consists of aerial and earth, condenser (1/10), 
and aerial inductance (1/9), which is tapped 
out. The coupling of the aerial and secondary 
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circuits is variable, and is made by the 
coil (12/13). The secon circuit consists of 
this coupling coil (12/13), the coil (25/12), the 
secondary tapped coil (12/21), and the second- 
ary condenser (11/21). The grid circuit 
includes the grid condenser (23/11) and grid 
leak (22/23), of 2 or 3 megohms, connected 
to the positive end of the filament. 

The plate circuit consists of the variable 
reaction coupling coil (24/25), the fixed reaction 
coupling coil (25/29), the terminals (29 and 31) 
which are connected with the H.T. supply, 
and the primary of the telephone transformer 
(30/31). The filament circuit has in circuit a 
6-volt potential through the terminals (29/22). 

The telephone receivers are the usual low 
resistance type employed by the German Post 
Office and are, of course, connected in the 


plate circuit of the valve by means of the 


telephone transformer (21/32). 

The most interesting and original feature 
of the receiver is the provision for tuning the 

i and secondary circuits simultaneously 
by the operation of a single switch. For this 
purpose the primary and secondary inductances 
are each fitted with small movable and self- 
contained short-circuited coils (34 and 35). 


By varying the position of these coils, of 


course, the self induction of the primary and 
secondary circuits is altered, and hence the 
i of the circuits. These coils carry 
indicators K3 and K4 (shown in Fig. 2), which 
are connected with the switch Kı by a 
mechanism consisting of curved discs and 
levers in such a manner that turning the switch 
rotates both the coils (34 and 35) simultaneously 
and regularly. The tuning, however, can 
only be altered within the permitted limits, 
of 2 per cent. of the fixed wavelength. 
Special care was taken so that even the 
process of tuning, before the sealing of the 
receiving set, should be simplified. The 
front part of the panel bears a table headed 
Secondary Circuit,” and this shows the data 
arrived at experimentally, and gives the adjust- 
ment of the secondary coil on different wave- 
lengths. For wavelengths of 3,000 to 4,500 
metres, and for steps of 50 metres, plug sockets 
are provided to allow the most suitable number 
of turns of the secondary coil to be included. 
The apparatus, before despatch, is submitted to 
tests as regards the best coupling between 
primary and secondary circuits and reaction 
coupling, so that when installed it is only 
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necessary to tune the primary circuit, which, 
of course, depends on the values of the aerial. 

As it might prove desirable to use the 
receiver for reception of telegrams as well, the 
necessary provision has been made. This does 
not present any difficulties, since all that is 
necessary is to tighten the reaction coupling. 
To provide for switching over from the best 
telephony reaction coupling to the best tele- 
graph reaction “coupling, the handle of the 


Fig. 4. 


Cireuit of the tuner unit. 


reaction coupling coil is fixed to a metal cap (Na, 
Fig. 2), the movement being limited by stops. 

Each receiver is provided with a spare valve. 
Fig. 2 shows a door in the lid of the box, 
through which the exchange of valves can be 
effected without having to resort to an opening 
of the case itself. The brilliancy of the valve 
filament can also be seen through the window 
in the left upper part of the front of the case. 


(Fig. 3). 


In the next issue a description will be given of the Amplifier Units, to be 
followed by details of the equipment employed for deriving filament heating 
and high tension currents from D.C. and A.C. Mains. 
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The Bolitho Circuit 


Considerable interest centres on the origin of the receiving principle generally known as the 


Super-regenerative Circuit. 


Reference has been made in the Correspondence Columus of this 


Journal to the claims of Armstrong and Bolitho as to priority of invention, and this article deals 
with the invention by Captain Bolitho as described in his Patent 15633010. 


been given in the technical press to 

statements which have been advanced 
from various quarters regarding the origin 
of what is now generally known as the Arm- 
strong super-regenerative circuit. In par- 
ticular a definite claim to priority has been 
advanced by Captain John Bruce Bolitho, the 
well-known wireless expert and inventor. 

A controversy of this nature is one which 
can probably only be determined in a Court 
of Law. At the same time the fact that an 
invention of such outstanding importance as 
the super-regenerative circuit is in dispute 
naturally lends a particular interest to any 
arrangement which claims to have forestalled 
it. 

For this reason, and quite apart from the 
ultimate issue of the dispute, an account of 
the Bolitho circuit, as extracted from the 
covering patent No. 156330 dated October 
6th, 1919, will no doubt be welcomed, more 
especially perhaps by those who have con- 
structed or used the Armstrong receiver. 

In the first place super-regenerative amplifi- 
cation as used by Professor Armstrong depends 
upon a certain. critical adjustment of the 
circuits of a retro-actively coupled valve, 
whereby the tube is caused to work:at or near 
the threshold of oscillation. In other words 
the back-coupling is so regulated that the 
valve is kept upon the very point of oscillating. 
Simultaneously it is controlled by a rapidly 
intermittent “quenching” action so that 
advantage is taken of its extraordinary ampli- 
fying powers at this critical “ setting,” whilst 
at the same time the whole system is stabilised 
and prevented from actually boiling over into 
self-oscillation. 

This “ quenching ” action is obtained in 
the Armstrong system in either of two ways; 
but both methods may be used in combination 
with still more advantageous results. Accord- 
ing to the first method, the magnetic linkage 
across the back-coupling coils is constantly 
varied so that the valve is first urged towards 
oscillation and is then immediately afterwards 
repelled ; this effect is secured by altering the 
value of the plate potential at a suitable 


C ONSIDERABLE publicity has recently 


frequency. In the other method a similar 
result is obtained in a somewhat different 
way, namely by periodically varying the 
“ damping factor of one of the oscillatory 
circuits, so that the tuning is, in effect, killed 
and revived at a corresponding frequency. 

In itself the use of an oscillating valve 
adjusted or set to the critical threshold 
position is not new. It has in fact been in 
practical use for some time, more particularly 
in relay circuits such as those due to L. B. 
Turner. Again, the necessity for quench- 
ing! in such a circuit is obvious, otherwise 
the first received impulse would set the whole 
system into a state of persistent oscillation. 
Accordingly, the bare problem of quenching 
or curbing a “ triggered ” valve is already 
known to have been met and solved in various 
ingenious ways. 

The fact remains, however, that the mere 
knowledge of the merits of a “ triggered ” 
valve (i.e. one adjusted to the threshold of 
oscillation), together with means for periodi- 
cally “‘ quenching ” it, although well-known 
and frequently utilised for special purposes, 
was not in itself sufficient to produce the 
extraordinary results obtained by the super- 
regenerative circuit as used in the Armstrong 
receiver. 

Captain Bolitho's circuit comprises a 
“ triggered valve A, which is intermittently 
quenched' by means of a second valve B, 
which in turn is excited by a generator G, 
inserted in its plate circuit. The diagram 
has been somewhat abbreviated for the sake 
of clearness, and in order that the operations 
of the arrangement may be more easily 
followed. 

The plate circuit of the valve A is back- 
coupled to the tuned grid circuit through the 
coils RI, R2, the coupling being so adjusted 
as to set the valve on the threshold or verge 
of oscillation. The plate circuit of the second 
valve B contains a reaction coil Q, which is 
coupled to the coil R2, so as to oppose the 
magnetic linkage between the coils Ri and R2. 
The valve B is excited by the generator G 
at a frequency much lower than that of the 
received signal. This local generator may 
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consist of a third oscillating valve coupled to 
a coil in the plate circuit of the tube B. 

The grids of the two valves A and B are 
connected together, the potentiometer and N and 
M being used to secure the most favourable 
grid-potential adjustments. The potentio- 
meters M, N, are shunted by condensers so 
as to by-pass high frequency currents. The 
aerial coil is shown at R. 
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An abbreviated diagram of Capt. Bolitho’s circuit. 


When the valve A is set to the critical point 
previously mentioned, the first impulse of 
signal energy through the coil R would in 
the ordinary course of events be sufficient to 
set the tube into a state of steady self-oscillation, 
in which condition it would. of course be 
insensitive to the impact of any further signals. 

It is the function of the valve B to prevent 
this, and to keep the system in a constantly 
responsive condition. 

The action of the generator G throws the 
plate of the valve B alternatively positive and 
negative. So long as it is negative, no current 
can flow in the reversed coupling coil Q, 
and this is therefore, so to speak, out of 
operation. It has no influence upon the back- 
coupling between the coils Ri and Ra, and the 
valve A accordingly builds up into self- 
oscillation. 

The next half-cycle of the generator G, 
however, throws the plate B positive, and a 
current accordingly flows through the coil Q. 
As this is coupled in the reversed ” direction 
it neutralises, in effect, the existing coupling 
between the coils Ri and N, and so prevents 
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any energy transfer from taking place between 
the grid and plate circuits of the valve A. 
The latter is accordingly “ quenched,” self- 
oscillation ceases, and the system again 
becomes ready to respond to whatever 
signal energy is then flowing in the aerial 
coil R. This process is constantly repeated 
at a rate determined by the frequency of the 
generator G. 

In addition it will be seen that the grid 
reaction coil R2, is shunted by the grid-filament 
space of the valve B and is therefore subjected 
to a variable damping effect corresponding 
to the varying conductivity of the shunt path. 
This will have the effect of periodically de- 
tuning the coil R2, and rendering it ineffective 
so far as any retroactive transfer of energy is 


concerned. 


It is to be observed that Captain Bolitho 
illustrates his circuit as applied to operate a 
relay device, although he states that it is 
applicable as an amplifier for wireless tele- 
graphy and telephony. The relay T is inserted 
in the plate circuit of the valve A, and is 
presumably operated only when and for as 
long as the valve is set into actual self- 
oscillation. 

To what extent, if any, this arrangement 
conflicts with or anticipates the super-regenera- 
tive circuits disclosed by Professor Armstrong 
will no doubt provide the basis of considerable 
discussion and learned argument elsewhere. 


The Radio Society of Great Britain. 


An ordinary general meeting of the Society was 
held on Wednesday, May 23rd, at 6 p.m., at the 
Institution of Electrical Engineers. After the 
minutes of the previous meeting had been read 
and confirmed, the President called upon Pro- 
fessor E. W. Marchant, D.Sc., to give his lecture 
on Methods of Eliminating Interference in 
Wireless Receiving Circuits.“ 

At the conclusion of the discussion it was 
announced that the following had been elected to 
membership: 

Members: Capt. C. W. Dunn, M. C., The Hon. 
A., Shaw. M. P., H. Mac Lane Melville Smith, M. A., 
A. H. Ninnis, J. J. Honan, H. G. Brown, W. R. 
Burne, A. H. Macdonald, M. A., W. G. de Winton 
Mitchell, B. Se., F. R. A. S., H. H. Hitchcock, P. J. 
Colohan, T. T. Turner, L. A. E. Tozer. Lieut. A. C. 
Skinner, P. D. Coates. Associate Member: A. G. 
Bennett. 

The following Societies were also accepted for 
affiliation :—High Wycombe and District Radio 
Society. The Weston-Super-Mare and District 
Radio Society, Battersea and District Radio Society, 
Bournemouth and District Radio and Electrical 
Society, The Wimbledon Radio Society and the 
Lyons Radio Society. 

The meeting adjourned at 7.20 p.m. 
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THE WIRELESS WORKSHOP 


MAKING THE VALVE HOLDER PANEL 


FOR A FOUR-VALVE RECEIVER 
By F. H. HAYNES. 


Experimenters who are unacquainted with the methods adopted for working in the materials met with 

in wireless instrument making can derive much benefit from the articles under this heading. The 

procedure described may not only effect a saving of time in making up apparatus, but will produce 

instruments of good finish, equal in workmanship to any on the market and incorporating the 
circuit principles and design favoured by the reader. 


edges of this panel, which measures 
134 ins. by 23 ins. by; in., was dealt 
with in the previous article under this heading.* 
The necessary drilling and tapping for the 
valve legs or holders and for attaching the 
valve holder panel to the piece of ebonite 


T's cutting out and squaring up of the 


unless one adopts the inconvenient process 
of standing the rule edgewise. 

As it will be necessary to make scratch 
lines, the marking out may be doneon the under 
side of the panel. This, however, sometimes 
causes trouble to the novice who, during drilling, 
fractures out a small piece of ebonite as the 


‘ 


Photo: Radio and Model Enginecring 


Using a scriber for setting out positions on the face of the panel as measured from one on the edges. 


forming the front of the instrument will now 
be proceeded with. 


Setting For the marking out for the 
Out positions of the holes a pair of 
good spring dividers will be neces- 

sary. It is not good enough to lay a steel 
rule on the work for the purpose of trans- 
ferring measurements, and particularly does 
this become important with regard to the 
position of the holes for the valve legs. A 
discrepancy of 1/64 in. is very evident in the 
case of the position of a valve leg when it comes 
to fitting a valve, and it is extremely difficult 
to judge distances as measured direct from a 
rule when by its thickness the divisions are 
removed about 1/32 in. from the face of the:work 


* Page 42, April 14th, 1923. 


drill comes through on the surface which is 
to be the outside face. It might be mentioned 
that with certain classes of work, such as the 
marking out of the location for blind holes, it 
becomes necessary to make intersecting scratch 
lines on the outside face of the work. When 
this is the case the scratch lines must be so 
short that in drilling the hole, or counter- 
sinking, they are removed. The process of 
pasting paper to an ebonite panel, so that the 
marking out can be done with pencil, is not 
recommended. Pencil lines do not permit of 
the same precision as scratch lines and when 
holes are near together the drilling of one 
detaches and stretches the paper, rendering 
the location of others inaccurate. 

that the marking out is to be done on the outside 
face, it is as well to roughly mark the positions 
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for holes with pencilled cross lines so that the 
scratch lines may be made no longer than is 
absolutely necessary. The distance of the 
twelve holes round the sides may be measured 
by setting the dividers to 3/16 in., and making 
short scratch lines at the approximate positions 
already marked in pencil with the point of 
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being so expressed, in British and metric 
measure, so that they can be easily memorised. 
The slight discrepancies to be found in stem 
spacing in valves of different manufacture are 
small compared with the wide differences met 
with in certain valve holders, and if the reader 
intends to make use of made-up valve holders 


Dimensional drawing of panel for four-valve holders. 


one limb of the dividers just touching the edge. 
The spacing apart is measured by setting the 
dividers to the measurements shown on the 
drawing and stepping them off on the panel. 
It is customary to take all surface measurements 
from two edges which are at right angles, but 
in this case measurements are made from either 
end of the panel, the reason being that the 
reader in repeating a given measurement 
several times,such 
as the 3-in. steps 
along the front 
edge, may repeat 
a slight error and 
spoil the sym- 
metry of the work. 
The exact 
dimensions are 
given for the set- 
ting out of a valve 
holder, both in 
British and metric measure. It will be noticed 
that various valve makers use slightly different 
spacing and the measurements given are based 
upon those first used by the French during 
the war with slight amendments representing 
the mean of the dimensions adopted by the 
valve makers. The two filament sockets are 
spaced equidistant from the line joining the 
centres of the grid and plate sockets, the distance 
being 21/64 in., on either side. The grid 
socket is }in. below the line joining the 
filament sockets, whilst the plate socket is 


exactly 1 centimetre above it, the measurements 


The setting out of the valve holders, 


it is as well, unless the particular make 1s 
known to him, to scrutinise the spacing as 
carefully as he can with a steel rule. 


Having marked the positions 
for all the holes, marks must 
be made with the point of a 
sharp centre-punch to prevent the point cf the 
drill from wandering over the work when 
drilling. When 
making these 
centre -punch 
marks the ebonite 
should lie flat on 
a heavy metal sur- 
face so that there 
is not the slightest 
give or springi- 
ness, and a tap of 
medium lightness 
will produce a 
distinct indentation. If pressure is put upon 
the centre-punch with the left hand while 
the blow is struck, a deeper mark will be 
made than if it is held lightly, and, moreover, 


Centre 
Punching 


it will not be permitted to bounce or 


change its position. A centre-punch mark 
that is not quite true, as can be readily 
detected by the eye as not being preciscly 
at the point of intersection of the two 
scratch lines, can be remedied by tilting the 
centre-punch sideways and starting another 
point half-way down the slope of the erroneous 
one, finishing with another and heavier blow 
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with the punch in a vertical position. For 
larger errors another punch mark can be 
started alongside the faulty one, this in itself 
being out from the correct position and in 
the opposite direction. Now. with the punch 
held vertically, there is less resistance on 
the side of the faulty hole, and when driven 
home travels into the correct position. 


Valve legs such as are usually pur- 


Drilling chased are threaded 4 BA., and 


allowing for a slight increase in size of any 
unthreaded portion, it will be necessary to use 
a twist drill 5/32 in., to give clearance. 

When drilling the holes, a piece of scrap 
ebonite or hard wood should be clamped in 
the vice behind the panel to prevent fracture. 
The utmost care must be taken to ensure that 
the hand brace is at exact right angles to the 
face of the work by viewing it in two directions 
with the assistance of another person. The 
holes at the end and along one end are made 


with the same drill. Those along the remaining’ 


edge are 13/64 in., to give clearance to 2 BA. 
screws which are used to secure this panel to 
the front of the instrument. 

Five screws are utilised for this purpose so 
as to pull the top ughtly down, as a bad fit 
between the edge of the main panel and the 
valve-holder panel might produce a conspicu- 
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ous gap. Success lies in making the top edge 
of the main panel perfectly true. 

the main panel vertically in the vice and 
placing the valve holder panel carefully 
in position, the 13/64 in. drill can be put 
through the holes on the extreme right and 
left so that its point will produce a mark for 
drilling the holes which are to be tapped 2 BA. 


_ The two end holes may be drilled in the top 


edge of the main panel with the 5/32 in. drill 
for a depth of about } in. 


Pl. oto: Radio and Model Engineering. 
Transferring measurements from the rule to the panel by means of dividers. 


With a 2BA. taper tap held 
in a key tap-holder it is quite 
simple, with medium pressure, to screw it 
forward into the hole. After a few turns 
forward it should be given one complete 
turn backwards to break up the chips and 
prevent the tap seizing, which is, however, 
not likely when tapping such a soft material 
as ebonite. The tap should be removed when 
about half-way home and the hole cleared of 
chips, and the powdered ebonite blown away. 
A plug tap will be required to finish the thread 
to the bottom of the hole. It must be remem- 
bered that threads produced in ebonite are 
easily stripped and may not be sufficiently 
strong unless full to lift the tap and holder 
while the former is being withdrawn. Having 
thus completed the two end holes, secure the 
two panels together with two J in. by 2BA. 


Tapping 
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brass screws and mark out the positions for 
the other three holes with the 13/64 in. drill. 
Detach the valve panel and drill and tap these 
holes. 


As countersunk headed 
screws will be used for 
attaching the panels, provision must be made 
to recess the heads flush with the surface. 
The easiest way of doing this is to use a twist 
drill exactly equal in diameter to the head of 
the screw and carefully working it in just 


Counters inking 
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must be taken not to go too far with the counter- 
sinking drill or the screw head will sink below 
the surface. Should one hole happen to be 
made too deep, bad appearance may be obviated 
by packing the hole with a few chips of ebonite. 
Of course, this is not what should be done, 
but the amateur worker with limited time and 
equipment is bound to have a mishap some- 
times. The other holes round the edges will 
also need countersinking to take the heads of 
I in. by No. 4 brass wood screws. 
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Photo : Radio and Model Engineering 


Centre punching the positions for the holes. 


sufficiently far to permit of the head resting 
level with the face of the panel. The taper 
of the point of a Morse. twist drill is usually 
more acute than that of the countersunk head 
of the screw and thus, with this process of 
countersinking, the screw is supported in 
position by its top rim. Therefore great care 


Temporarily attach the two panels together 
and adjust them, filing if necessary so that the 
join can. scarcely be detected. Detach them 
and test the setting out of the holes for the 
valve holders but do not proceed with the 
assembling as there is rubbing down, engraving 
and lacquering yet to be done. 
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V.—THE CALIBRATION OF A VARIABLE CONDENSER (continued). 


By PHILI R. Coursey, B.Sc., 


HE method of plotting out the ends 
of the calibration curve of a variable 


condenser that was described in the 
last article is one that is readily susceptible to 
checking by additional measurements. 

In the first place, the method used for 
obtaining readings at the lower end of the 
curve may be extended further up the curve, 
by repeating the measurement for a number 
of different initial settings of the test condenser. 
For instance, instead of confining it to o, 5° 
and 10° on the scale, it may be repeated for 
each 10° up the scale until the limit of the 
calibration curve is reached for the upper 
reading when the fixed condenser is switched 
out of circuit. If the measurements have been 
carefully carried out, all the extra points 
obtained in this way should, when plotted 
on the chart, lie exactly on top of the curve 
that has already been plotted out. If they do 
not do so it indicates inaccurate work at some 
stage of the calibration, which should therefore 
be repeated or rechecked until the necessary 
agreement is obtained. 

In a similar manner the method used at 
the upper end of the curve may be extended 
downwards, to meet and overlap the portion 
checked from the lower end, and once again 
agreement should be obtained at all points. 

Again, the measurements made when 
determining the upper and lower ends of the 
calibration curve in the manner described 
in the last article may be repeated with different 
values of the fixed condenser C,, using, of 
course, the correct capacity of this condenser 
and not merely its approximate nominal value. 

The additional readings so obtained should 
of course check up with those already plotted, 
provided that the condenser C, is not too 
small. In the latter case a slight error may be 
introduced for the reasons already given. 
The only advantage of making these ad- 
ditional measurements is to check up those 
that have already been made, since it 1s only 
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by a process of repeatedly checking that accu- 
racy can always be assured. 

By employing this step-by-step method 
along the straight portion of the characteristic 
that was first plotted out it becomes possible 
to make an allowance for the capacity of the 
switch contacts and of the wires connecting 
them to the condenser, since by taking a 
sufficient number of readings in this way 
with various values of fixed condenser, it 
becomes possible to determine the value of 
this “ leads capacity ” such that when added to 
each of the fixed condensers in turn it will 
bring about agreement between all the measure- 
ments made with them, and the straight 
portion of the characteristic curve. It is 
assumed, of course, in making this statement 
that sufficient care has been taken in the 
original determination of the straight portion 
of the curve in the manner detailed in these 
articles, for the experimenter to be reasonably 
certain of its accuracy. 


CAPACITY IN gF 


NC 
1 
60 80 W0 120 140 80 180 
SCALE READING 
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This leads capacity of the switch con- 
tacts and connecting wires should, of course, 
be quite small—not exceeding a few micro- 
microfarads—but it may be useful to illustrate 
here by actual figures how it can be ascertained 
and allowed for. For this purpose we shall 
make use of the method last described for 
taking a step-by-step series of measurements 
along the characteristic curve. Use will also 
be made of the straight portion of the calibra- 
tion curve which was plotted out by the 
first described method, as by that method 
any errors due to leads and other stray capacities 
can be allowed for. This curve is reprinted 
here as Fig. 1 in order to facilitate reference 
to ıt. 

In the first place use may be made of a 
comparison condenser of about 0-0001 micro- 
farad capacity for the fixed condenser C, in 
the diagram of the arrangement given in 
Fig. 1 in the last article (May rg9th issue), 
and this may be used to step up the calibration 
curve from point to point. 

Thus suppose we assume here that the 
exact value of this comparison condenser 
is o:ooor05 microfarad, as has already been 
assumed in earlier articles; and suppose that 
we commence at 20° on the scale, as with 
most condensers this is likely to be well on 
to the straight part of the curve. Then adopt- 
ing the method described in the last article we 
find that when the fixed condenser of capacity 
0:000105 microfarad is switched off, the 
setting of the test condenser must be raised 
from 20° to 40°. Now from our curve we see 
that the capacity value previously found 
for 40° is 000025, and that for 20° is 0:000135, 
hence we may conclude that the actual amount 
that we have added with our fixed condenser 
is 0°00025— 0°000135 = O°OOOII5 microfarad. 

But the true capacity of this condenser is 
0:000105, so that the capacity of the wires 
and switch contacts must amount to 0-000115 
—0'000I105 = 0-000010 microfarad. 

Again, we may obtain a more accurate 
reading for this capacity by repeating this 
measurement along the curve. Thus, having 
arrived at the scale reading of 40° by the 
measurement just described, the fixed con- 
denser can again be switched in parallel 
and the oscillator valve adjusted until it is 
in resonance with the test circuit under these 
new conditions. The fixed condenser can 
be switched off and the setting of the test 
condenser increased until resonance is again 
obtained, the scale reading being noted. 
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Suppose that we find it to be 59°. The 
process can be repeated, and a series of points 
obtained, each being in capacity a simple 
multiple of the capacity of the fixed condenser, 
i.e., once, twice, three times, etc., since the 
capacity of the condenser is repeatedly added 
on. 
These points can be plotted on the squared 
paper chart, and a line drawn through them, 
as indicated in Fig. 2 by the line AB. By 
this means the distance BC can be more readily 
measured than can the difference between the 
two curves after one measurement only. 
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Having by this means made a determination 
of these stray capacities, they can be used to 
correct the measurements made at the ends 
of the curve in the manner that has already 
been described, since these stray capacities 
should be added to the true capacity of the 
comparison (fixed) condenser in each case, 
in order to obtain the true effective value of 
the condenser as used with the switch, etc., 
in their working positions. 

It should be obvious at this stage of the 
proceedings that if this capacity of the wires, 
etc., could be neglected it would be possible 
to plot out the whole of the calibration curve 
solely by the use of a single fixed condenser 
of known capacity value. A first reference 
point on the curve could be obtained by using 
the method first described with a throw-over 
switch to substitute the test condenser for the 
fixed condenser in the test circuit. This 
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point could be checked by interchanging the 
positions of the test and fixed condensers 
relative to the switch so as to allow for any 
difference between the capacities of ‘the 
connecting wires on the two sides. 

Having obtained this one reference point, 
it could be used as a starting-point for a series 
of step-by-step measurements by the method 
just described, thus enabling the curve to 
be plotted out by a series of equal increments 
of capacity equal to the capacity of the known 
fixed condenser. This series would enable 
the main part of the calibration curve to be 
plotted in, and this could be used for determina- 
tions of the two ends of the curve in the manner 
that has already been detailed. The calibra- 
tion curve obtained in this way is liable to 
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be in error, due to the capacity of the leads 
and switch contacts, and it needs at least 
two condensers of known capacity value to 
enable this source of error to be eliminated. 
The best procedure is to follow in detail the 
tests that have already been described, as these 
enable repeated checks of accuracy to be ob- 
tained since several reference condensers 
are employed. | 

Having obtained a calibration curve in 
this way it should be carefully drawn in and 
kept for reference, marking it with a des- 
cription of the condenser and its number, 
if it has one, as many uses will be found for 
this calibration curve in conjunction with the 
condenser for other measurements which 
will be described later. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER 


WIRELESS THEORY— IX. 


It is the purpose of the writer to deal with the principles underlying the action of wireless receivers and 
transmitters. Those who know why, obtain much pleasure which is not experienced by those who have no 


idea of the action of their wireless set. 


The series has been specially designed so that the reader who follows each section as it appears will 
have obtained a complete wireless education with a minimum of time and trouble, and he will be in a 
position to successfully design his own wireless equipment. 

In previous sections the writer has dealt with the principles of electricity such as the effect of resistance, 


capacity and inductance. 


The last two sections deal with alternating current work, the study of which is 


important to those who desire a clear understanding of wireless. 


By W. JAMES. 


24.—Inductance and Resistance in 


Parallel. 


UPPOSE we have a circuit consisting of 
S. resistance in parallel with an inductance 

as shown in Fig. 52. Such a condition 
is often met with in practice, when, for example, 
we have a crystal rectifier or a valve connected 
across a coil. When an alternating pressure 
is set up across the ends of the circuit a current 
flows. The total current is made up of two 
parts, one part flowing through the resistance, 


Fig. 52. 


Circuit consisting of resistance and 
inductance in parallel. 


while the other part flows through the 
inductance. The current divides according 
to the conductance of the two paths. Con- 
ductance, of course, is the reverse of resistance. 
If a wire has a resistance of 10 ohms it has a 
conductance of 1/10th mhos. It will be noticed 
the term mho is the reverse of ohm. The 
magnitude of the current flowing in the 
resistance, when a sine wave of pressure is 
connected, is equal to the pressure divided 


by the resistance, or, in symbols, J = A This 


current is in phase with the applied pressure E, 
and the watts lost in heating the resistance is 
the product of the pressure and current, 
or E x I. The watts lost may be found in 
another manner; thus watts = I? R. 

The current flowing through the inductance 
coil is lagging behind the applied pressure by 
90°, and its magnitude is obtained by dividing 
the applied pressure by the reactance of the 
coil, 27 fL. The power lost in the coil is zero, 


because the current and pressure are 90° 
apart, hence the energy which at one instant 
is stored in the magnetic field is in the next 
instant returned to the circuit. 

The resultant current cannot be found by 
simply adding the two currents together. 
Due regard must be paid to their phases. 
As the currents are 90° out of phase we may 
find the resultant, or total current, by the 
simple vector construction given in Fig. 53. 
Here the horizontal line represents to scale 
the current flowing through the resistance. 
The vertical line represents to the same scale 
the current flowing through the inductance. 
The total current is given by OB, that is, 
the vector sum of the two components, and 
the angle of lag is the angle 6. Instead 
of constructing the vector diagram the current 
may be obtained by a simple calculation. 
From the diagram it is clear the length OB 
equals II: + J,” amperes, where J, is the 
current in the resistance, and J, the current 
in the coil. 

As a practical example, suppose the coil has 
an inductance of 1 henry, and the resistance 
is 200 ohms. What is the total current, the 


8 

Fig. 53. Vector construction to find the total current 

I amperes due to the combined currents Ii amperes 

through the resistance and I, amperes through the 
truductance. 


current in the resistance, and the current in 
the coil. The pressure applied is 500 volts, 
50 cycles. See Fig. 54. 
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The current in the resistance is equal to the 


pressure divided by the resistance, or 
2 = 2°§ amperes. The current in the coil 


is equal to the pressure divided by the 
reactance of the coil. Reactance = 27 fL or 


2 X 3'14 7 §0 = 314 ohms. Therefore the 
current is 75 = 159 amperes. 
The currents, with their proper phase 


difference (90°) are represented in Fig. 54. 
The total current J is given by IIZ + I,? 
where Ii 2:5 amperes and I= 1:59 amperes. 


Therefore I= 6-25 + 2°53, or 2:96 amperes. 
The phase angle between the total current and 
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Fig. 54. The total current flowing in this parallel 


circuit is 2°96 amperes. 


applied pressure is represented by the angle 6, 
which is the angle whose tangent is T In 
1 

this case 6 is the angle whose tangent is 
0:604, or 31°. The current lags by this angle. 

From the vector construction it is evident 
that we may write an expression for the 
resultant current directly. Referring to Fig. 53, 


the length OA is directly proportional to 2 
that is, the admittance of the resistance. The 


length OC is directly proportional to the 


l i EN S 
admittance of the inductance, that is SI 


The resultant admittance is therefore given 
I I : . f 
by NE toD When dealing with Ohm’s 


Law in the ordinary way we find the current 
by dividing the pressure by the resistance, 
or 1 R Since the admittance is the reverse 


of resistance, that is 2 to find the current we 
must multiply the pressure by z- Clearly 5 


: I 
is the same as E x R In the above case, the 
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current is given by the product of pressure 
and total admittance, i.e., E x VET oad 


Rearranging the expression for total admit- 
tance we may write the effective impedance 


RLw 
Z eff = VR? Fl. 


Therefore, the effective impedance of a 
combination of resistance and inductance in 


f RL 
parallel 18 equal to v REF Liat ohms. 

The effective resistance of the circuit, that 
is, that quantity which, when multiplied by 
the total current squared is equal to the power 
lost in the circuit, may be expressed as follows : 

RL?w? 
R ef = R? + Lw? 


Therefore the total current squared, I, times 
R eff, being the power lost in the circuit, is the 
same as the current in the resistance squared 
Ii? times the resistance R. 

It will be noticed that while a large current 
may be flowing in the inductance, only a 
small current is being taken from the mains, 
depending upon the value of the inductance 
and the resistance. 


25.— Capacity and Resistance in Parallel. 


When we have a condenser in parallel with 
a resistance, as shown in Fig. 55, the currents 
flowing are found by applying the] same 
principles that were applied in the case of 
inductance and resistance in parallel. 


0 1 A 
1 R 


Circuit consisting of resistance and capacity 
in parallel. 


The current in the resistance is in phase 
with the pressure, while that in the condenser 
leads the pressure by 90°. The current in the 


resistance is given by =, and that in the con- 


denser by E x wC, where wC is the reactance 
of the condenser (w =. 27 f). 

The total current is the vector sum of the 
two currents. Thus in Fig. §5 OA represents 
to scale the current in the resistance. and OB 
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represents the phase and magnitude of the 
condenser current. The resultant, 
I= vI? + 12 amperes. 
The angle of lead, 6, is the angle whose 
tangent is CR. 
The admittance of the circuit is 


NE + w?C? mhos. 
= a 
Therefore the current J = E x V + wC. 
The effective impedance of the circuit 
2 ef = = 


VI+ 
while the effective resistance 


6 


R 
e 
The meaning of the above terms have been 
explained in the last section. 


Fig. 56. Diagrammatic arrangement to show the 
capacities which shunt a resistance used in the anode 
i circuit of a valve. 


It is well known that the resistance capacity 
method of coupling radio-frequency amplifiers 
is not successful below about 2,000 
metres, corresponding to a frequency of 
300,000,000/2,000, or 150,000 cycles. Later 
it will be shown that the amplification obtained 
from a valve with its associated circuits depends 
largely upon the ratio of the internal impedance 
of the valve, and the impedance of the output 
circuit. In the case of the “R ” type valve, the 
internal or plate to filament impedance under 
working conditions is of the order of 30,000 
ohms. Therefore, to secure high amplification 
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with the resistance capacity method of ampli- 
fication the anode circuit resistance should be 
at least 70,000 to 100,000 ohms. 

Now a valve with its socket, and the wiring 
with which it is connected, possesses capacity. 
The capacity is present between the filament and 
grid, filament and anode, and grid and anode. 
The resistance itself may possess capacity. 
The circuit is given in Fig. 56. Here V 
represents the amplifying valve, C, the anode- 
filament capacity, C, the anode grid capacity, 
C, is the grid condenser with leak R,, and C, 
represents the grid-filament capacity of the 
second valve V,. The whole circuit may, 
so far as the resistance R is concerned, be 
represented by a resistance with a capacity of 
value C across it. The capacity C may be 
considered as the resultant of the capacities 
just mentioned. 

Now we know the effective impedance of a 
Circuit comprising R and C in parallel is given 

R 
by ohms. Let us now work 
i VI + (NCL 

out the value of the effective impedance of 
the output circuit RC for three wavelengths, 
namely, 20,000 metres, 2,000 metres, and 
300 metres. The corresponding frequencies 
are 15,000, 150,000 and 1,000,000. An average 
value of the nett capacity across the resistance 
R may be in the neighbourhood of 25 micro- 
microfarads (uF). Let R = 100,000 ohms. 


Case 1. 
Frequency (7) = 15,000. R = 100,000 
ohms. 
C = 25upF or 25 x 10-12 farads. 
w = 2 X 3'I4 f. 


R 
Z eff 555 ohms 
substituting the values, 
2 of = 100,000 
VI + (10!° x 625 x 107 x 887 x 10’) 


Ico, ooo 
and Z eff = wa or Jop, cop ohms. 
1 


Case 2.— In this example the frequency is 
150,000 cycles. 


100,000 
Z ef = ——————__ ͤ————— 
v 1+ (Io x 625 x IO x 887 X 10”) 
Zef = 10, o 100,000 
V¥I+ $5 4 65 


or 40,000 ohms. 
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Case 3.—In this case the frequency is 
1,000,000. 


100,009 
Z eff = —— ——ů——ßð⁰.:i—rßri n. 
v 1+(10" x 625 10 x 394 x 1011) 
__ _100,000 
VI + 246 


or 6,000 ohms. 


In the case of the 20,000 meter signals, th 
impedance is equal to that of the resistance ; 
in other words, the capacity is negligible. 
When the 2,000 meter signals are amplified, 
the capacity has a fairly large effect, the 
impedance is reduced from 100,000 ohms to 
40,000 ohms. When, however, the signal 
wavelength is reduced to 300 meters, the 
impedance is reduced from 100,000 ohms to 
6,000 ohms. In Fig. 57 is shown the 
relationship between the amplification obtained 
and the value of anode resistance (impedance 
strictly speaking on account of the stray 
capacity). It will be seen that high amplifica- 
tion is obtained when the conditions are as in 
Case 1, but low amplification will be obtained 
when the conditions are as in Case 3. The 
resistance capacity method of radio-frequency 
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amplification is therefore not satisfactory at 
low wavelengths. The figure of 2,000 metres, 


Fig. 57. Curve showing the amplification which 
may be expected when various anode resistances have 
various effective values. 
below which it is suggested this method of 
amplification be not employed, represents, 

therefore, a reasonable value. 


(The next instalment under this heading deals with the factors relating to Resonance and 
the Principles of Tuning.) 


A Variable Non-Inductive Resistance. 
By PauL D. Tyers. 


HE photograph on the next page shows 

a form of tapped resistance which has 

been used with success for some 
years. The resistance itself is the familiar 
graphite deposit on a piece of slate pencil, 
and calls for no particular attention. In 
making a resistance of this type it is frequently 
difficult to obtain an efficient electrical contact 
between the graphite and some form of metallic 
clip, but this trouble has been obviated by the 
following method of construction, which should 
be quite clear from the illustration. 

If a tapped resistance is to be employed 
the whole length of an ordinary slate pencil 
with about five tappings is suitable, but if a 
single resistance 1s required about a two-inch 
length will be sufficient. If a lathe or a hand 
drill clamped in a vice is available it will be 
found very convenient to put the slate pencil 


in the chuck since the finished resistance will 
have a better appearance and also it will be 
found easier to construct. 

The pencil is first made perfectly smooth 
by rubbing it with very fine sandpaper, taking 
care to remove all loose dust with a piece 
of rag. At this stage it is important not to 
touch the slate with the hand, as a very thin 
film of grease will be deposited, spoiling the 
effectiveness of the subsequent operations. 
The pencil is now marked into five equal parts 
and at each division a small band of graphite 
is deposited, about gin. wide. For this 
purpose an HB lead pencil is suitable. The 
graphite should be forced well into the surface 
of the slate pencil until the band has a polished 
appearance. This is very easily accomplished, 
if the slate pencil is held in a chuck, by placing 
the point of the lead pencil on one side of the 
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slate and holding a piece of paper behind it. 
As the slate revolves, the paper and pencil 
can be gripped tightly by the forefinger and 
thumb, thus obtaining a good deposit without 
danger of snapping the slate which is very 
brittle. 


The variable resistance described in this article. 


Contact is made with the graphite bands 
by means of sleeves made from tinned copper 
wire which are shrunk on. A length of tinned 
copper wire, about No. 28 S.W.G., is made 
perfectly clean by scraping it with the edge 
of a blunt knife, taking care not to make any 
nicks in the wire which might cause it to break. 
About five turns of the wire are taken round 
the first graphite band and the short end of 
the wire is twisted round the other end which 
is afterwards taken to a five-point switch. The 
wire is twisted up tightly with a small pair 
of pliers until it is friction tight on the slate 
pencil. | 

The success of the contact depends upon 
the final operation, which must be carried 
out with great care. A soldering iron must 
be carefully cleaned and well tinned. A small 
piece of solder is then picked up on the tip 
of the iron (which must be rather hotter than 
usual) without the aid of any type of flux. 
This will be found very easy if everything 
is quite clean. The twisted ends of the wire 
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are now firmly gripped in the pliers and the 
far end of the slate pencil is rested on the 
table so that it is inclined at an angle of about 
45 degrees. 

The soldering iron is now applied to the 
turns of the wire. If the wire is quite clean 
the solder will flow evenly and close up the 
gaps between the turns, and at the same time 
the heat will cause the wire to expand, thus 
making the turns a loose fit on the slate. 
By exerting a gentle pressure it will be found 
that the turns will all slip sideways, thus making 
them a tight fit on the slate once more. As 
the solder begins to cool the turns will contract, 
resulting in a very firm connection. It is 
important to keep everything very still while 
the solder is setting, and also to remember 
that no flux must be used. If any flux is 
present it simply runs between the wires 
and the slate, resulting in a very inefficient 
connection. 

The process is repeated with the other 
tappings, which are finally connected to a 
multi-point switch. The values of the tappings 
are adjusted by filling the remaining space 
between the graphite bands with pencil lines 
until the desired resistances are obtained. 

When used as the coupling device in a 
resistance amplifier the variable tappings will 
be found of great value, while in other spheres 
it is equally useful. 


Unknown Calls. 

Particulars of the locality, etc., of the stations 
with the following call signs would be of great 
interest to the many amateurs who have received 
their transmissions. Any details forwarded we 
shall be glad to incorporate in our future lists 
of amateur transmitting stations. 

Operators of Experimental Receiving Stations 
will encourage the holders of transmitting licences to 
publish up-to-date details as to power, location, etc., 
by doing them the service of sending reports relating 


to the experimental transmissions. 
The call signs are as follows :— 

2 AD 2XG 51S 5 HX 
2 AH 2 XT 5 FL 5 RY 
2 BN 2 YD 5 LF 5 CG 
2 BX 2 YA 5 JW 5 XJ 
2 CV 5 AM 5 JM 5 YY 
2 DM 5 AC 5 MA 5 NT 
2FS 5 CB 5 MY 5 OG 
2HO 5 DT 5 OH 5 HG 
2 LH 5 HW 5 PZ 5 BT 
2 OB 5 HK 5 SR 210 
2 PK 2 DM 5 VR 6 AJ 
2 QX 2 CV 5 ZJ 51IJ 
2 TU 2 OC 5 OC 224 
2 PW 2 DM 2 AM 5 LS 
2VB 2 XT 2 XB 5 LC 
2VH 5 AR 5 US 5 NZ 
2VR 5 IX 5 CR 
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DOUBLE MAGNIFICATION RECEIVER 
By W. JAMES. 


REAT interest has been aroused inthe connected between one side of the crystal 
circuit of the new double ma::nifization and the first L.F. transformer to prevent any 
receiver, first described in this country radio-frequency energy which may pass the 


in the issue of May 

19th of this journal 

(page 213, Figs. 9 
). 


The circuit finally 
adopted for a practical 
receiver employs two 
valves, with a crystal as 
rectifier. A simple 
theoretical diagram, 
with an explanatory 
diagram, is given in 
Fig. 1. It will be 


rectifier returning to 
the grid circuit of the 
second valve. A car- 
borundum-steel recti- 
fier is satisfactory when 
used in conjunction 
with the potentio- 
meter. 

The photograph 
shows a receiver built 
by the writer. It will 
be noticed jacks and 
switches are provided. 


noticed the aerial circuit The connections, to- 
is coi pled with a closed gether with construc- 
circuit, which consists tional details, will be 
of the usual coil and óu given shortly. A 
condenser. The H. F. . number of refinements 


transformers have their secondary windings are incorporated in the finished instru- 
tuned. A radio- frequency choke coil is ment. 


om 5 — eee = 


U 


Fiq. 1. The figure gives the theoretical connections of the. new double magnification receiver. It will be 
observed that a number of new features are included for the first time. The lower figure shows achematically 
the circuit arrangement. 
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Wireless Club Reports. 


NOTE.— Under this heading the Editor will be pleased to give publication to re ports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as 
possible, the Editor reserving the right to edit and curtail the reports tf necessary. The Editor will be pleased 


to consider for publi ation papers read before Societies. 


with the Radio Society of Great Britain. 


An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated. 


Portsmouth and District Wireless Association* 

On May 2nd and 9th, Mr. J. H. C. Harrold, 
M. I. R. E., spoke on Ether Waves and Wireless 
Telegraphy.“ 


The first number of the Association’s journal. 


The Portsmouth Aether, has now appeared, and has 
been well received by the local press. 

Hon. Sec., Stanley Hogg, 50, Waverley Road, 
Southsea. 


Windlesham and District Radio Society.* 


On May 4th Mr. Kenneth E. Strohmenger 
delivered an able and informative paper upon 
“The Principles and Care of the Accumulator.” 

Hon. Sec., James Baker, Windlesham Schools, 
Surrey. 


North Middlesex Wireless Club.* 


A very successful meeting was held at Shaftesbury 
Hall, Bowes Park, N., on May 2nd, when a lecture 
was given by Mr. T. Weare on Workshop 
Wrinkles.” The lecturer took as his text the making 
of a complete wireless set from raw material. 

There was a good gathering of members on 
May 16th, when the Club’s popular President, 
Mr. A. G. Arthur, delivered an interesting lecture. 
Mr. Arthur prophesied that within the next year 
or two many new discoveries would be made in 
wireless, and said it behoved the members to keep 
their Club in the forefront of progress. 

Particulars of membership can be obtained 
from the Hon. Sec., H. A. Green, 100 Pellatt 
Grove, Wood Green, N.22. 


Streatham Radio Society.* 


At the annual general meeting of the Society, 
held on May 2nd, the Hon. Treasurer pre- 
sented a satisfactory balance sheet, in spite 
of the somewhat heavy expenses of the first 
year. The following officers were re-elected :— 
Chairman, Mr. H. Bevan Swift, A.M.I.E.E. 
Secretary, Mr. S. C. Newton, A.M.I.E.E.; Trea- 
surer, Mr. A. G. King. The following were elected 
as Committee :—Messrs. Wood (Asst. Secretary ), 
H. T. Swift, Batten, Thomas, Clarke and T. 
Wartman (Librarian). 

A demonstration of members’ apparatus was 
given on May 9th, the exhibits ranging from 
miniature crystal sets to large multivalve sets 
and home-made loud speakers. A heterodyne 
wavemeter has been purchased by the Society. 
The Society meets at the headquarters, 35, Streat- 
ham High Road, upon the second and last Wednes- 
days in the months during the summer. 

Hon. Sec., S. C. Newton, A. M. I. E. E., Compton, 
Pendennis Road, S. W. 16. 


The Radio Society of Highgate.*. 


Mr. H. Andrewes, B.Sc., continued his series 
of lectures on Friday, May 4th, by giving a lecture 


on “C. W. Transmission.” Various examples 
of British, French and German transmitting 
valves were exhibited, and their characteristic 
features explained. The lecturer concluded a 
highly instructive discourse with a few remarks 
on the subject of microphones and speech 
amplitiers. 

A lecture and demonstration was given on May 
18th by Mr. J. F. Stanley, B. Sc., A. C. G. I., F.R.A., 
his subject being Selective Tuning Circuits.” A 
demonstration of a circuit tried out by the lecturer 
was given; the London Broadcasting Station 
was completely eliminated, Manchester being 
tuned-in while the former station only four miles 
away was in full blast. 

Several specially attractive features are promised 
in the near future, full particulars of which may 
be obtained from the Hon. Sec., J. F. Stanley, 
B.Sc., A. C. G. I., F.R.A., 49, Cholmeley Park, 
Highgate, N. 6. 


Wireless and Experimental Association.“ 

At the Camberwell Central Library, on Wednes- 
day, May 6th, Mr. Voigt outlined a scheme whereby 
it should be possible, with two small choke coils 
and two small fixed condensers, to utilise as a 
twin aerial the two suspended wires feeding the 
loud speaker at the far end of the hall. 

The Dulwich and District Branch of the Associa- 
tion met at the Montessori School, Lordship Lane, 
on Monday, May 7th, when the following gentlemen 
were elected as Committee of Management :— 
Messrs. Faulkner, King, Sinclair, Munday, and 
Barrett. 

Mr. Geo. Sutton, A. M. I. E. E., then delivered an 
elementary lecture on crystal and valve sets with 
variometer tuning devices. 

Hon. Sec., Geo. Sutton, A.M.I.E.E., 18, Melford 
Road, S.E.22. 


North London Wireless Association.* 

Mr. A. G. Hill, on May 7th, gave a paper on 
“ Experiences in Radio Reception,” giving some 
interesting details relating to the earlier days of 
wireless, when difficulties were experienced in 
obtaining supplies of material and the data available 
was sparse. 

Mr. F. S. Angel, on May 14th, gave his eighth 
lecture on the elementary principles of wireless, 
choosing as his subject“ Rectifying and Detecting.” 

Particulars of membership will be sent by return 
of post on application to the Hon. Sec., J. C. Lane, 
Physics Theatre, Northern Polytechnic Institute, 
Holloway Road, N. 


Ilkley and District Wireless Society.* 

Soft Soldering ” was the subject of an in- 
structive demonstration on May 7th by Mr. L. L. 
Lancaster, who gave valuable advice to the members 
on this important aspect of constructional work. 

Hon. Sec., L. E. Overington, 11, Wilmot Road, 
Ilkley, Yorks. . 


282 


Smethwick Wireless Society.* 

An interesting lecture and demonstration was 
recently given by Mr. C. Grew, the Society’s 
Technical Adviser, who described his three-valve 
experimental set, using a special circuit, which 
he illustrated on the blackboard. All the British 
broadcasting stations were tuned-in and made 
audible to the meeting by means of a Western 
Electric Power Amplifier. 

Prospective members should communicate with 
the Hon. Sec., Ralph H. Parker, F.C.S., Radio 
House, Wilson Road, Smethwick, Staffs. 


Birmingham Experimental Wireless Club.* 

Receivers and Amplifiers for Broadcasting 
Reception was the subject of a successful lecture 
and demonstration given by Mr. Towers recently. 

Good results were obtained on the Club’s aerial. 
Hon. Sec., A. Leslie Lancaster, c/o Lancaster 
Bros. & Co., Shadwell Street, Birmingham. 
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The Hon. Sec. will be pleased to forward par- 
ticulars of the Society to anyone interested. 

Hon. Sec., T. H. Mather, 8, Hawkshaw Avenue, 
Darwen. 


South Shields and District Radio Club.* 


On Friday, April 20th, a lecture on “ Directive 
Transmission and Reception and their Value ” 
was delivered by Mr. R. Oliver. 

After describing the directional aerial systems of 
stations such as Leafield and Cairo, Mr. Oliver spent 
considerable time with frame aerials for reception, 
and in conclusion spoke of the tremendous value of 
directional wireless during the war. 

The Club’s first Annual Exhibition was held from 
April 24th to 28th, inclusive. Seven trade firms 
in the district exhibited, and amateur apparatus 
was a large feature of the exhibition.. In the 
latter section a 19-valve set, built by the Club’s 


> — > 
ses e277? i 
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Our illustration shows the apparatus of the members of the Chesterfield and District Radio 


Society, exhibited on May 8th. 


The Wireless Society of Hull and District.* 

On April 27th, a discussion took place on the 
‘best and quickest method of obtaining a working 
knowledge of the Morse alphabet. 

Ought a Broadcasting station, or a station for 
relaying purposes, to be established in the neighbour- 
hood of Hull? ‘This was one of the many topics 
discussed at an informal meeting of the Society 
held on May 4th. 

Will all members please note that headquarters 
of the Society are now at the Co-operative Social 
Institute, Jarratt Street, where meetings are held 
every Friday evening at 7.30 p.m. 

Hon. Sec., H. Nightscales, 47, Wenlock Street, 
Hull. 

Darwen Wireless Society.* 

Mr. T. Burton gave an instructive lecture on 
April 26th entitled The Construction of Appar- 
atus,” illustrating his remarks with many examples. 
On May 2nd, Mr. C. Field, B.Sc., gave a very 
interesting lecture on Tuning.” 


Chairman, attracted considerable attention. 

Particulars of membership may be obtained 
from the Hon. Sec., J. A. Smith, 66, Salmon Street, 
South Shields. 


Luton Wireless Society.* 


The third annual exhibition in connection with 
the Society was held on Saturday, April 28th, at 
the Church Street Conference Hall of the adult 
school. Stands were occupied by Messrs. P. T. 
King, E. Whitelock, J. Stearn, F. F. Gregory, 
Borough Engineering Co., H. S. Shoolbred, F. F. 
Weeks and W. Hammond. The middle of the Hall 
was occupied by the amateur section and some 
thirty receiving sets representative of the work 
of members of the Society were exhibited. A 
feature of the exhibition was the work of junior 
members in competition. The first prize for 
ingenuity was awarded to Master Rayment and 
the second to Master Prosser. | 

The good attendance was encouraging, and 
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the funds of the Society were substantially 
increased 


in : , 
Hon. Sec., W. F. Neal, Hitchin Road Boys’ 
School, Luton. 


Hackney and District Radio Society.* 


On Thursday, May 3rd, the usual weekly meeting 
was suspended on the occasion of a concert and 
gymnastic display arranged by the Y.M.C.A. boys, 
at whose request the Society gave a special radio 
demonstration, the apparatus used belonging to 
the Vice-President, Mr. E. Cunningham. 

On Thursday, May 10th, a special lecture was 
delivered by Mr. L. L. Robinson, M.Inst.C.E., 
M. I. E. E., M.I.Mech.E., Chief Electrical Engineer 
for the Borough of Hackney. The meeting was 
presided over by the Mayor of Hackney, the 
President of the Society. Mr. Robinson spoke on 
“Electric Currents, Minute and Large treating 
of the phenomenal and physical principles of 
the currents used, with special reference to 
wireleas. 

A round table conference took place on May 17th, 
when dissatisfaction was expressed at the fact that 
the Technical Committee had not completed the 
Society’s set. 

Hon. Sec., C. C. Phillips, 247, Evering Road, E.5. 


Swansea and District Radio Experimental 
Society. 


Elementary Principles of Wave Motion was 
the subject of an instructive lecture delivered 
recently by Mr. McNamara, before a large gathering 
of members. 

A further series of elementary lectures for the 
non-technical man will be given at a future date, 
and all beginners in wireless theory are cordially 
invited to attend. 

Hon. Sec., Herbert Morgan, 218, Oxford Street, 


Swansea. 


Camberwell and District Wireless Club. 


An entire reorganisation of this Club is now 
being undertaken by a live committee, and 
arrangements are being made for lectures, demon- 
strations, etc. 

All interested should communicate with the 
Hon. Sec. (pro tem.), René Stone, 3p, Bushey Hill 
Road, Camberwell, S.E.5. 


9 


The Senior Lintonian Radio Society. 


The first meeting of the summer session was 
held on Wednesday, May 2nd, when the Chairman, 
Mr. J. A. Hardy, announced that Mr. E. L. Booker, 
B.Sc., had been elected a Vice-President. 

Mr. D. G. Bower (5 WF), then delivered the 
first of an elementary series of lectures to be given 
bv him. 

The Society 1s doing its best to limit the number 
of ‘* canaries.” 

Hon. Sec., J. D. Meeke, 14, Avonmore Road, 
West Kensington, W.14. 


The Beckenham and District Radio Society. 


An informal chat on the Evolution of 
Wireless, was given by Mr. J. F. Butterfield, 
on May 3rd. 

A detailed report on the work of the Society's 
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new set was afterwards Mr. 
Langley. 

The Society wishes it to be known to all interested 
that new headquarters have been secured at the 
premises of the British Legion, High Street, 
Beckenham. The new headquarters are a great 
improvement on those vacated. 

Hon. Sec., J. F. Butterfield, 
Elmers End, Beckenham. 


submitted by 


10, The Close, 


Leeds Y.M.C.A. Wireless Society. 


On May 4th and th, the Society held its first 
exhibition, at which almost all the local dealers 
were represented. 

A particularly interesting feature was the display 
of old and new apparatus, kindly loaned by courtesy 
of the O.C. 49th W.R. Signals (T.A.), ranging in 
date from about 1900 to the present time. 

On the first evening the chief event was a lecture 
by Professor R. Whiddington of the Leeds 
University entitled The How and Why of 
Wireless.” ‘ 

The committee wish to tender their thanks to 
all who assisted them to make the exhibition the 
undoubted success it was. 

Hon. Sec., N. Whiteley, Headquarters Y.M.C.A., 
Albion Place, Leeds. 


Loughborough and District Radio Society. 


“The Maintenance of Receiving Apparatus,“ 
was the subject of an interesting talk given on 
Friday, May 4th, by Mr. E. W. Plant, who gave a 
very clear description of a circuit using dual amplifi- 
cation with a crystal detector. 5 IT was received 
very well on a set modified to demonstrate the 
circuit. 

The building of a receiving set is being proceeded 
with, which will be designed for experimental 
purposes—testing circuits, etc. 

All interested in radio are invited to attend the 
Society’s meetings which are held every Friday, 
when particulars of membership will gladly be 
given by the Corresponding Secretary. 

Hon. Corresp. Sec., W. J. Tucker, 1, Charnwood 
Road, Loughborough. 


Electron (Junior) Radio Club. 


On May 7th, an interesting paper dealing with 
The History of Wireless, was read by Mr. 
W. Cockerton. 

Mr. L. A. Brent then described and demonstrated 
his three-valve receiver, the members enjoying 
extracts from the programmes of the various 
broadcasting stations. 

Prospective members are cordially invited to 
attend any of the meetings at the Headquarters, 
215, High Street, Lewisham, S.E.13., any Monday 
evening, or to communicate with the Hon. Sec., 
James Day, 36, Springrice Road, Hither Green, 
S.E.13. 

The Leyton Wireless Society. 

A successful meeting of the Society was held on 
Monday, May 7th, when a very interesting lecture 
and demonstration on “ Valves” was given by 
Mr. P. J. Slade. 

Meetings are held fortnightly, and the Secretary 
will be glad to hear from any prospective members. 

Hon. Sec., W. G. Peacocke, 73, Frith Road, 
Leytonstone, E. II. 
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Notes and News 


The erection of a broadcasting station near 
Dublin is under consideration. 
* 2 * 2 * 


A curfew ordinance for the suppression of raucous 
loud speakers after 9 p.m. has been suggested at 
Sierra Madre, California. 

e + * 6 k 

Fear is expressed in Paris that the churches may 
suffer as the result of the popularisation of broad- 
casting. 

è è * * * 

A wireless sermon is stated to have converted 
a man at a distance of 500 miles. 

e e + + k 


A plea for midday wireless concerts for industrial 
workers is being put forward by the Industrial 
Welfare Society. 


e è & e e 


Mr. Bernard Shaw thinks that the Society of 
Authors should appoint a man to listen in per- 
manently to discover whether copyright is being 
nfringed. 

Telephony from Rome (Centocelle). 

The times of gramophone transmissions from 
the above station have now been changed, and 
are as follows. Daily: 11.15 to 11.45 a.m., 
6.30 to 7 p.m. (British Summer Time). It will be 
remembered that Centocelle transmits on a wave- 
length of 2,900 metres. 

2 LO Enjoyed in Spain. 

An encouraging letter has been received by 
Messrs. Burndept, Limited, the well-known wireless 
manufacturers, from a gentleman at Salamanca, 
in Spain. An Ultra IV set (one H.F., detector and 
two L.F.) was recently installed for this customer, 
Conde de Alba de Fettes, who writes that he is 
able to distinguish every word from the London 
station on the loud speaker. A curious phenomenon, 
it is stated, is that when tuned in nothing is heard 
until about 15 minutes after sunset, when tele- 
phony suddenly comes in as strong as it will be for 
the whole evening. Salamanca is some 980 miles 
distant from London. 

Import Duties on Wireless Apparatus. 

In the monthly Bulletin of the British Chamber 
of Commerce in Paris appears the following :— 
In view of the numerous inquiries received at 
this Chamber with regard to the Customs duties 
payable in England on imported wireless apparatus, 
we beg to inform interested members that, besides 


wireless valves, the only parts of wireless receiving 
seta, as commonly imported into the United King- 
dom, that are liable to the Key Industries duty 
of 333 per cent. are variable condensers and any 
permanent magnets contained in headphones.” 
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Above is a portrait of H.M. The King, as t was 
“ dictated ” by Doctor Fournier D’ Albe during the 
children’s hour at 2 LO on May 24th. To obtain 
the most realistic effect the portratt should be viewed 
at a distance of several feet. 

Interference at Bournemouth. 

A complaint of the abundance of ` howlers ” 
in the Bournemouth district is made by Mr. J. P. J. 
Chapman, who appears to the sporting instinct 
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NEW BROADCASTING TIME TABLES. 


An important broadcasting arrangement, affecting the owners of valve sets, comes 


into operation on June ist. 


On and after that date there will be half-hour intervals in 


the various broadcasting programmes, allowing listeners-in to tune in other stations. 
The intervals of closing down at the respective stations will be as follows :— 


LONDON aes 
MANCHESTER and GLASGOW . 
CARDIFF and NEWCASTLE 
BIRMINGHAM 8 


7.30 to 8 p.m. 
7.45 to 8.15 p.m. 
8.0 to 8.30 p.m. 
8.15 to 8.45 p.m. 


On and after the same date, Programes will begin and finish half-an-hour later. 
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of certain owners of receiving sets in the neighbour- 
hood. As an experimenter, our correspondent 
finds it particularly annoying to have his calcula- 
tions upset by the constant chirps of surrounding 
sets, and he trusts that, should this notice catch 
the eye of some of the howlers, they will give 
a thought to their fellow listeners - in. 


Radio Search for Kidnapped Child. 

Of dual interest to wireless enthusiasts is the 
report of a wireless search for the kidnapped son 
of Mr. E. F. W. Alexanderson, the eminent American 
radio scientist. 

Verner Alexanderson, six-year-old son of the 
inventor of the Alexanderson alternator, disappeared 
suddenly from his home at Schenectady on April 
30th. Repeated announcements of the disappear- 
ance were made from WGY, the General Electric 
Company broadcasting station, and lantern slide 
portraits were exhibited in the local cinemas. 
We have no information regarding the outcome 
of the search. 


The Telephone Manufacturing Co., Ltd. 

It has recently come to the notice of Messrs. 
The Telephone Manufacturing Co., Ltd., that 
price cutting in the sale of their instruments is 
taking place. In the event of their learning of 
any further cases of this kind they will be compelled 
to take definite action. 


A Mistake. 

By an unfortunate inadvertency in the compila- . 
tion of the advertisement of the Wellington 
Electrical and Radio Engineering Works, Ltd., 
appearing on page xxxix of the last issue of this 
Journal, the photograph of the Ajax Crystal 
Valve Detector was inserted upside down. i 


Book Review 


Etudes Elémentaires de Météorologie Pratique, 
par Albert Baldit, Ancien chef du Service 
Meteorologique d'un groupe d’Armées de la 
Commission Météorologique de la Haute-Loire. 
2e édition revue et augmentée. Un volume 
in-8vo de ix-340 pages, avec 118 figures. 
(Gauthier-Villars et Cie, éditeurs), 24 fr. 

The author of this book is a man of ideals as 
well as a practical meteorologist. The first part 
of the book deals very carefully with the planning 
of a complete National Weather Service, comprising 
(1) “* regional ” and (2) “ mobile weather stations. 
The latter are to be used in conjunction with 
aeroplanes. Such details as the geographical 
situation and the disposition of the various buildings 
in which the recording instruments are to be housed 
are described in very clear and readable French. 
We believe the sections on the use of wireless and 
the land-line telephone and the application of 
electrical methods to the recording of observations 
will appeal to the wireless man. The Rothe 
method of giving the wind at different levels by 
means of captive balloons by utilising the metallic 
cable of the balloon for receiving electrical im- 
pulses from the recording instruments when in 
the air, ig one of the many devices fully described 
in the book. 
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Later chapters discuss the fundamental elements 
of wind and pressure and the Norwegian theory 
of Bjerknes in its relation to cyclonic depressions. 
The book is thoroughly up-to-date, and is, more- 
over, in some respects a departure from the usual 
text-books on the subject. We think that the 
wireless amateur who has become interested in 
the weather, will find much valuable information 
in this book and much that is not to be found 
elsewhere. W. G. W. M. 


Correspondence 


Referring to the letter from Mr. Gilsen MacCor- 
mack, published in last week’s issue, it is under - 
stood that the organisation of programmes suggested 
therein has always been the ambition of the B.B.C. 
The difficulties which have been placed in the way 
of the company by certain interests have 
contributed chiefly to the lack of specialised 
programmes up to the present.— 


EDITOR. 


Forthcoming Events 
FRIDAY, JUNE Ist. 

Leeds and District Amateur Wireless Society. 
Lecture: ‘‘ Weather Forecasting and Wireless,” 
by Mr. S. Kniveton, F. R. Met. Soc. 

Radio Society of Highgate. At 7.45 p.m. 
At the 1919 Club, South Grove, N.6. Lecture: 
“ Electrostatic Loud Speakers,” by Mr. F. H. 
Haynes. 

SATURDAY, JUNE 2nd. 

Plymouth College Fete. Wireless Exhibition 
and Demonstration by various manufacturers 
(including Messrs. R. L. Brock, Radio Communi- 
cation Co., Mullard, Graham, McMichael, Igranic 
Electric Co., Sullivan, Gambrell, Zenith Mfg. Co.). 

High Wycombe and District Radio Society. 
Outdoor meeting on Naphill Common. Special 
transmission from 2 OD. , 


MONDAY, JUNE 4th. 

The North London Wireless Association. 
In the Physics Theatre, Northern Polytechnic 
Institute, Holloway Road, N. Lecture: In- 
ductance,” by Mr. J. Nicol. 


TUESDAY, JUNE 5th. 

West London Wireless and Experimental 
Association. At the Acton and Chiswick 
Polytechnic, Bath Road, W.4. Lecture: Radio 
Switching,” by Mr. O. S. Puckle. 


WEDNESDAY, JUNE 6th. 

The Institution of Electrical Engineers (Wire- 
less Section). At 6 p.m. (Light refreshments 
5.30 p.m.) At Savoy Place, Victoria Embank- 
ment, W. C. 2. Lecture: Wireless Direction 
Finding in Steel Ships,“ by Mr. C. E. Horton. 


THURSDAY, JUNE 7th. 

Kensington Radio Society. Lecture: Dual 
Amplification Circuits and Crystal Rectifiers,” 
by Mr. Voigt. 

Stoke-on-Trent Wireless and Experimental 
Society. Lecture: The Measurement of 
Electrical Quantities,” by Mr. R. W. Steel 
(Asst. Hon. Sec.). l 
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Historical Notes on Radiotelegraphy and 
Telephon 


By G. G. BLAkR, M. I. E. E., A. Inst. P. 


(Continued from page 256 of the previous issue.) 


In 1891 Professor Branley, in a paper in 
La Lumiére Electrique, verified Onesti’s observa- 
tions, and also showed the very important further 
fact that filings could be made to cohere by electric 
discharge taking place in their vicinity. 

With simple apparatus Hertz reproduced 
all the phenomena of light, including those of 
reflection and refraction (by means of a pitch 
prism) in accordance with Maxwell's hypothesis. 
Maxwell had predicted that their speed would be 
186,000 miles per second, the same speed at which 
light travels, and Hertz supplied the verification. 
He measured their wavelength, and showed that 
they could have any length, from a fraction of an 
inch to many miles. Without all this knowledge 
wireless telegraphy, as we know it, would have been 
an impossibility. 

It is not to be wondered at that Hertz did not 
realise the enormous field of usefulness which the 
production of the waves (called after his name) 
laid open. 

Branley showed that if a small battery was 
connected across a tube fitted with two metal 
electrodes with metal filings between them, nor- 
mally no current passed; but in the presence of 
electric waves they cohered, or stuck together, and 
allowed an appreciable current to pass. The little 
tube is now known as a Branley Coherer—he called 
it a “radio conductor.” 

One of the first to recognise the importance of 
Branley’s coherer was Sir Oliver Lodge. He 
introduced certain improvements, and thus obtained 
greater sensitiveness. He also devised, in 1894, a 
mechanical tapper to automatically bring the 
filings to their normal non-conductive condition 
again after cohesion had been produced. Lodge 
exhibited his apparatus before the British Associa- 
tion in 1894, and received signals across a distance 
of 150 yards, but, strange to relate, the idea did not 
occur to him then that he had an instrument which 
might be turned to practical use for long distance 
radiotelegraphy. 

Mr. Rutherford, at Cambridge, in 1896 succeeded 
in signalling half a mile with Hertzian waves, using 
a magnetic detector of his own invention. 

In the year 1891 Admiral Sir Henry Jackson was 
greatly perturbed during the naval manceuvres by 
the difficulty they had of telling friend from foe, 
and for several years after this he puzzled over the 
problem of finding some form of secret inter- 
communication between ships. In 1895, when 
Bohr described a spring coherer, and knowing also 
of the work of Hertz, the idea occurred to him that 
he had within his grasp the elements of secret 
signalling. He renewed his researches, knowing 
nothing of the work of Lodge, Hughes, or anyone 
else, and, in August, 1896, he succeeded in sending 


` 


telegraphic signals between two ships, using a 
coherer, and an electric bell acting as a tapper. 

On September Ist, 1895, acting under Admiralty 
orders, he met Marconi at the War Office, and: they 
compared results, which showed that they both 
had been working on identical lines, but with 
small differences in the details of the gear they 
employed. They worked and corresponded together 
for the next eighteen months, making much 
progress. 

Then the Post Office also joined in. In the 1898 
naval manceuvres wireless telegraphy was carried on 
successfully to a distance of 60 miles. In 1901 
Admiral Jackson brought out a system of tuning. 
and succeeded (for the first time on record) in 
receiving simultaneously on the same aerial two 
different printed messages from two ships sending 
on different wavelengths 30 or 40 miles distant. 

In 1904 Admiral Jackson took Marconi on board 
the battleship Duncan for his first long distance 
wireless telegraph test for ships, and messages from 
them were easily received at Gibraltar. 

On his promotion to the post of First Sea Lord, 
which he held till 1917, he had much to do with 
that exceedingly important branch of the service, 
Wireless Telegraphy, throughout the War. Since 
that time, as President of Greenwich College, 
and Chairman of the Radio Research Board, he 
has been intimately connected with the modern 
advances in Wireless.” 

Chunder Bose of Calcutta made a series of very 
useful experiments in the production of exceedingly 
short Hertzian waves at about this time, as did 
also Professor Righi of Bologna in Italy, and it 
was under this latter Professor that Marconi first 
became engaged in the study of wireless telegraphy. 

Bose also tested coherence of practically all 
metals in 1899-1900 and found that while all 
metals cohered, potassium possessed the property 
of self decoherence, but had to be used under 
paraffin oil (or in a vacuum) to avoid oxidisation. 

Between 1895 and 1896, Messrs. Popoff, Minchin 
and others applied the Hertzian method to the 
study of atmospheric electricity. 

Popoff, in 1895, devised a receiver for wireless 
waves which worked perfectly over short distances. 

Hertzian-wave wireless had arrived at this stage 
when Marconi produced the first really reliable 
detector, using a greatly improved coherer of his 
own invention. 

This little instrument was capable of resisting 
the comparatively rough usage of everyday work, 
and from that day successful radiotelegraphy 
became an established fact, and he set up long 
distance records one after the other, so fast that 
he astounded the world with his results. It is 
interesting to note that as far back as 1892 Sir 
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William Crookes prophesied the possibility of wire- 
lessJcommunication as a serious factor in our lives 
and suggested that some day the simultaneous 
interchange of signals might be possible by employ- 
ment of different wavelengths. 

At first Marconi used metallic reflectors behind 
his transmitter and receiver and focussed the 
waves so that they travelled in parallel beams 
between the two places. 

(Recently Franklin has been conducting experi- 
ments in this same direction). 
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in France, and during these transmissions the 
signals were picked up also at the Marconi factory 
at Chelmsford, 85 miles from Wimereux, and later 
communication was established between these two 
places. 

Marconi also carried out extensive trials in 
Italy, at the request of the Italian Government, 
with conspicuous success. Between 1899 and 1900, 
Dr. Eccles was engaged in development work on 
Marconi’s experimental staff. One of the first 
things he did was to devise a method of testing 


Marconi's first short wave tuned Transmitter. 


Marconi soon abandoned this arrangement, and 
used aerials, sometimes using wires attached to kites, 
like those employed by Loomis and Dolbear, and 
at other times using wires attached to the towers of 
high buildings, church steeples, etc. His first trials 
took place at Bologna. These proving successful, 
he came to England, and in 1896 was introduced 
by Mr. Campbell Swinton and the late Sir Wm. 
Preece, Chief Engineer of the General Post Office. 
Marconi was then only 22 years of age, and during 
this year took out his first patent. It is interesting 
to note that two years previous to the advent of 
Marconi, Sir Oliver Lodge had already given the 
first public demonstration of signalling through 
space by Hertzian waves, at the Royal Institu- 
tion in 1894 and in 1896 Admiral Jackson had 
succeeded in signalling between two ships using a 
coherer and automatic tapper. 

Shortly after its introduction to Sir Wm. Preece, 
the Post Office witnessed a trial, first at the G.P.O., 
through the walls of several rooms to a distance of 
100 yards, and later, on Salisbury Plain, to a 
distance of two miles. 

In 1897, he telegraphed across the Bristol Channel, 
8.7 miles, using a 20-in. coil to excite the aerial. 
In 1899 he conducted a series of experiments, 
signalling between Dover Town Hall, first to South 
Foreland lighthouse, four miles distant, and then 
to the Goodwin lightship, 12 miles further off. 
Later he telegraphed across the Channel toWimereux 


coherers, to avoid the necessity of actual testing 
in reception of signals on an aerial. 

The method consisted in plotting the character- 
istics. He was the first, I believe, to draw detector 
characteristics, and the first characteristics 
ever published appeared in the Electrician of 
September, 1901. 

He also carried out considerable research upon 
the theory of coupled circuits, and as a result the 
old conically wound jiggers were superseded by 
plain solenoids or flat spirals. 

In 1900, he invented a detector in which the 
expansion of a very fine Wire, traversed by signals, 
caused the alteration of a microphonic contact. 
This led to the invention of the“ thermophone,”’ 
a small instrument which was actually inserted in 
the ear, the air waves being produced without the 
aid of a diaphragm, by the expansion of the air 
in the aural passages due to the heating of the wire. 

These instruments proved troublesome in use, 
owing to the frequent burning out of the wire by 
atmospherics. 

In 1897, Professor Slaby, who was present during 
some of Marconi’s trials, successfully carried out 
very similar experiments at Potsdam, and also 
carried out some investigations regarding the 
transmission of Hertzian waves through water. 

In July, 1897, the Marconi Company was started, 
and the first long distance trial was made between 
Bath and Salisbury, 34 miles distant, with complete 
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success. The first permanent station the Company 
erected was at Alum Bay, Isle of Wight, and was 
used to transmit to a small steamer which cruised 
about in the vicinity of Bournemouth. 

In 1898, messages were sent between a temporary 
station installed at St. Thomas’ Hospital and the 
House of Commons. In July, 1899, very extensive 
trials took place during British Naval manceuvres, 
the greatest distance at which ships communicated 
reliably being 60 nautical miles, although signals 
were clearly read in one direction only to a distance 
of 74 nautical miles (85 land miles). These results 
were obtained using Marconi’s then newly patented 
form of induction coil to increase the potential of 
the received oscillations across the coherer. 


By courtesy of the Institution of Electrical Engineers. 


Detector used by Marconi to receive the first 
Transatlantic Signals (type invented by P. Castelli). 


In 1899 Marconi apparatus was employed to 
report the progress of the yacht race between the 
Columbia and the Shamrock, after which the 
American Navy Board put the apparatus to some 
severe tests, and two ships were arranged to trans 
mit simultaneously. This had a disastrous result, 
rendering the received signals unintelligible. It 
is interesting to note that these tests were made 
just at the time of the outbreak of the South 
African War. 

(In 1899 the War Office sent out some Marconi 
instruments to South Africa, but they did not 
work satisfactorily owing to presence of iron ore 
in the soil.) 

In 1897 another epoch-making device was made 
by Sir Oliver Lodge, who took out a patent at that 
date, entitled, ‘‘Improvements in syntonised 
telegraphy without land wires.” 

Lodge had discovered how to tune circuits to 
a definite rate of oscillation, for transmission and 
reception, and it now became possible to have 
stations working on different wavelengths simul- 
taneously without any interference taking place. 
At about the same time he produced an automatic 
method of rapid transmission and reception by 
means of a syphon recorder, using a disc coherer, 
which consisted of a steel disc revolving in a thin 
film of oil above a mercury container. The first 
wheel coherer was made by Robinson. This 
system worked perfectly for some time between 
Elmers End and Aldershot, 34 miles, and between 
Portland and Portsmouth, 62 miles. 
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I remember listening in at Richmond to the 
signals. Sometimes a group of some three Morse 
letters would be transmitted for hours on end, 
and it caused us the greatest delight to listen to 
them. In those days one was glad to hear any 
station working, when one might listen for hours 
and find only unbroken silence in the ether. We 
also used to hear the London Telegraph Training 
College working with its second station at Mr. 
Scott’s house at Mill Hill Park. 

In 1901 the whole world was astonished by the 
news that Fleming, working in conjunction with 
Marconi, had transmitted the letter “S” from 
Poldhu in Cornwall to St. John’s Newfoundland, 
a distance of 1,300 miles across the Atlantic Ocean, 
and shortly after signals were picked up on board 
an American liner, Philadelphia, fitted with Marconi 
apparatus, at a distance of 2,099 miles. 

A most interesting account of this wonderful 
achievement appeared in the Electrician of June 
20th, 1902, in the report of a lecture delivered by 
Senator Marconi at the Royal Institution. In 
this lecture he said that for the reception of the 
first transatlantic signals, he employed a mercury 
detector of the Italian Navy type. I will quote 
his own words: ‘‘ These mercury detectors were 
used in Newfoundland, where, on a wire elevated 
by kites, the first signals were received from across 
the Atlantic.” 

In 1902, a very interesting patent was taken 
out under the name of the Orling-Armstrong 
System,” invented by Orling, a Swedish electrician, 
and Armstrong, a London engineer. The invention 
is based on the action of the Lipman capilliary 
voltmeter. 

For transmitting, a constant current is employed 
between two metal rods driven into the ground 
and separated as widely as possible. The inventors 
claimed that with two rods at the transmitting 
station only 12 feet apart, and those at the re- 
ceiving station only separated by a similar distance, 
signals could be transmitted to a distance of 20 
miles. Even if this is so, which seems improbable, 
so many objections to the system exist (interference 
due to the leakage from electric mains, etc.) that 
it has not proved practical for ordinary use. A 
fuller description of this system is given in The 


An early Multiple Tuner. 


Story of Wireless Telegraphy,“ by Alfred T. Story 
also in Dr. Erskine Murray’s handbook of Wireless 
Telegraphy. 

The Johnson-Guyott system was invented in 
1903, and tried from a Martelo tower near Pevensey, 
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at about that date. It was impractical so far as 
distance telegraphy was concerned. It was very 
similar to that of Dolbear, the secondary of the 
transmitting coil being connected to earth and to 
a capacity respectively without the employment 
of any spark gap. I mention the system as I believe 
Johnson was the first to suggest the employment 
of a tuned contact breaker in the primary circuit 
of his coil for wireless telegraphy ; this could be 
adjusted to vibrate at any desired frequency. 
Both Helmhaltz and Belo had employed tuned 
reeds; the former as a contact breaker, and the 
latter in connection with his early attempts at 
making a telephone. 

The signals were received in a telephone of 
special design fitted with a reed tuned to the same 
frequency as the transmitter in the place of the 
usual diaphragm and could only be heard when the 
two stations were musically in tune. 

In 1900—one year before Marconi’s transatlantic 
achievement—P. Castelli, a signalman in the 
Italian Navy, invented a self restoring coherer 
which consisted of a globule of mercury in a glass 
tube between two polished iron or copper electrodes. 

In 1902 the design of this coherer was slightly 
altered by Solari, who called it the American Navy 
detector. 

Tesla, and many others since the earliest days 
of wireless, had suggested the employment of 
wireless as a means of correct time keeping. 

In 1902 General Ferrié installed a receiving 
apparatus at the top of the Eiffel Tower, using a 
comparatively short aerial and the framework 
of the tower itself as an earth. 

In the same year he installed a small station 
in a wooden hut òn the Champs de Mars connected 
to an aerial suspended from the top of the tower. 

The first experiments for the transmission of 
time signals from the Eiffel Tower were made by 
General Ferrié in 1909, and a regular service was 
announced in 1910. 

This was, I believe, the first powerful station 
to give a regular transmission of time signals. 

An American Naval station also transmitted 
time signals in 1909. 

Before the war a German radio station (Nord- 
deutsch) commenced a service of time signals 
in 1911. During the war, in 1919, Nauen also 
began a time signal service. 

In 1899 General Ferrié invented a coherer, 
using gold filings, the quantity of which was 
capable of regulation, afterwards he carried out 
& series of experiments on the indirect excitation 
of aerials (loose coupled circuits). He also ex- 
perimented on the form of the aerial and the 
influence of its height and capacity on its range. 
In 1901 he measured the wavelength of the emitted 
waves by ascertaining the position of nodes and 
loops on an insulated horizontal wire of variable 
length, at the base of the aerial. A thermionic 
amperemeter at the base of the wire indicated 
the exact length of wire required to give the maxi- 
mum current. 

In 1902 he devised a wavemeter with fixed 
inductance and variable condenser (one of the 
first of its kind). | í 

In 1903, Marconi improved on Rutherford’s 
magnetic detector, invented in 1895, and took out 
patents for the Marconi magnetic detector. 
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In America, several investigators, to whom 
much of our present knowledge of wireless is due, 
were engaged on investigations. Dr. Lee de Forest 
invented a system which was extensively employed 
during the Russo-Japanese war, and to his inventive 
genius the first electrolytic detector is ascribed. 

His detector consists of a tube fitted with two 
metallic electrodes, between which is an electro- 
lysable paste of litharge, glycerine, water, and 
some metallic filings. A very small constant current 
passes through this paste, and under the action of 
this current the well-known crystalline structures are 
formed, known as lead trees. These tree-like - 
outgrowths are partially destroyed by the incoming 
current jiggs, and are instantly restored again by 
the constant current. 


By courtesy Marconi’s Wireless Telegraph Co., Ltd’ 
A Magnetic Detector of early Design. 


Another form of electrolytic detector was in- 
vented shortly after this independently by Ferrié, 
Fessenden, Schloemilch and Vreeland in 1900. 
It is interesting to note that the electrolytic break 
for induction coils was invented by Wehnelt in 
1899. This detector takes the form of a miniature 
Wehnelt break and is called by Fessenden the 
Barreter. It consists of a fine point of platinum 
wire, about one-thousandth of an inch in diameter, 
forming the negative electrode; this dips into a 
dilute solution of sulphuric or nitric acid, contained 
in asmall lead cup, which forms the positive elec- 
trode. The received oscillations momentarily des- 
troy the polarisation of the cell, allowing the passage 
of a current through the phones. S. G. Brown’s 
detector, consisting of a pellet of peroxide of lead 
between lead and platinum electrodes, should also 
be mentioned. 

In 1906, Colonel Dunwoody showed that car- 
borundum had the property of rectifying small 
currents of high frequency and invented the now 
so well-known carborundum detector. This was 
quickly followed by Prof. Pierce’s molybdenum 
and copper point detector, Pickard's Perikon ” 
detector (zincite and copper pyrites), the Silicon 
detector and many others. I found that iron 
sulphide and steel or iron had similar properties 
(particularly so with imperfect samples of home 
manufacture), made by melting sulphur and iron 
filings together in a closed crucible. I described 
my iron sulphide detector in Electricity,” April 
24th, 1908. There is another detector of the 
crystal type which I should mention; this was 
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called the Bronck Cell, and consisted of a contact 
between tellurium and graphite. 

Between 1909 and 1910, Dr. Eccles investigated 
many kinds of detectors, crystal, electrolytic and 
magnetic, published characteristic curves, and gave 
theories of their action. 

He discovered that the detector formed by a 
galena-galena contact, which he was the first to 
use, could behave like a Dudell arc, and produce 
oscillations. 

In 1909, he invented a regenerative microphonic 
relay, which also could be used for the production 
of audible oscillations of small amplitude. 

Between this date (1909) and 1912, he carried 
out a large amount of research work in connection 
with ‘“‘ atmospherics,” and ‘sunset and sunrise 
fading,” also on the effects of solar eclipses. 

In 1908, Walter showed that a tantilum wire 
resting on mercury made a sensitive form of de- 
tector. 

In 1897, Bell and Hayes in America, showed 
that if a circuit containing a battery and a micro- 
phone was coupled inductively to a D.C. arc, the 
arc would audibly reproduce the voice, and they 
applied this discovery to photophony (the trans- 
mission of speech by a beam of light). 

In 1901, Simon showed that an are could be 
used in place of a microphone. 

In 1900, Duddell, carrying further the investi- 
gations of Lecher and Peuckert, showed the 
phenomenon of the musical are. He showed that 
if a condenser and inductance were connected in 
series and were shunted across an arc, electrical 
oscillations were produced in this shunt circuit ; 
these, in surging to and fro across the arc, would 
produce audible musical notes. 
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In 1902, Ruhmer conducted a number of very 
successful experiments in photophony, using a 
speaking arc in front of a parabolic reflector as 
transmitter, and receiving the fluctuating beam 
of light thus produced on a second reflector at the 
distant station which brought it to focus on a 
selenium cell. 

In 1903, Koepsel devised a method of wireless 
telephone transmission; it was a blend of the 
speaking arc and the Duddell arc coupled to an 
aerial; this was not found very practical in use 
as the oscillations across the arc are at a low 
frequency. 

In 1906, The Wireless Telegraph Company of 
Berlin, by water-cooling the positive electrodes 
which they constructed in the form of copper 
tubes, and by using a number of arcs in series (in air), 
produced high frequency oseillations for wireless 
telephony. 

This method was only capable of dealing with 
comparatively small currents and the problem of 
a really workable and efficient arc generator had 
already been solved. ` 

In 1902, Poulsen took out a Dutch patent, 
which he quickly followed by patents in other 
countries. 

He had discovered that by placing a Duddell arc 
in an atmosphere of hydrogen or other gas of high 
thermal conductivity, and using a water-cooled 
positive electrode and also placing a magnetic 
blast across the arc, it became the generator of 
powerful high frequency oscillations. 

It is interesting to note that Elihu Thompson, 
suggested the use of a magnetic blast at right angles 
to the spark of his high frequency generator in his 
1892 Patent. 
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De Forest Electrolytic Detector and Marconi Coherer. 
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An illustration is given here of a small home-made 
Poulsen are I had in use at my station at Richmond 
in 1913. We used to telephone with this to Mr. 
Shaw’s station at Twickenham, and to the London 
Telegraph Training College at Earl’s Court. 

I showed it working at a lecture which I delivered 
to the London Wireless Society on The D.C. 
Arc for Wireless Telegraphy and Telephony ” in the 
following year. 

Poulsen invented a method of reception for 
C.W. signals in which he employed a “ tikker.” 

S. G. Brown introduced a new method of 
generating C.W. currents for transmission. This 
works quite reliably on a 200 volt D.C. main, and 
should prove of utility to the amateur transmitter. 

An are devised by De Forest was very similar 
to that of Poulsen, the chief difference being that 
he employs alcohol vapour in place of hydrogen. 


Are. 


The author's home-made Poulsen 


At this point we must not omit to mention 
the work of Fessenden. Those who have read the 
account of his lecture, delivered to the American 
LE.E. in 1908, will appreciate the enormous 
amount of work he has done in connection with 
radiotelephony. As early as 1906 he constructed 
a high frequency alternator. 

Fessenden was the first to use a microphone in 
the aerial circuit. In 1906, by use of telephone 
relays of his own design, he demonstrated the 
Possibility of connecting a land telephone line to 
& radiotelephone station. 
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I will read the following extract from his lecture 
before referred to. 


As it was realised that the use of wireless 
telephony would be seriously curtailed unless 
it could be operated in conjunction with wire 
lines, telephone relays were invented, both for 
receiving and transmitting ends, and were found 
to operate satisfactorily, speech being trans- 
mitted over a wire line to the station at Brant 
Rock, and retransmitted there wirelessly by a 
telephone relay, received wirelessly at Plymouth, 
and there relayed out again on another wire line.” 


These tests were witnessed on December llth» 
1906, and reported in the American Telephone 
Journal. 

In 1907 Fessenden successfully transmitted 
speech between his station at Brant Rock and 
Jamaica, Long Island, a distance of 200 miles. 

His interference preventor should also be 
mentioned. This passed severe tests, and was said 
to be very satisfactory by the American Navy 
Equipment Dept. in 1905. 

Finding that the waves used in wireless travelled 
more easily over ground having a good electrical 
conductivity, Fessenden made use of a network 
of earth wires, which he termed a wave chute. 

He was the first to erect an aerial consisting of 
a steel tube on an insulating foundation, held in 
position by insulated stays. 

A heterodyne method of reception of continuous 
waves was invented by him. 

I cannot do more than mentjon some of the high 
frequency alternators and frequency raisers which 
have been invented since that of Fessenden. 

In 1907 Goldschmidt took out patents for an 
alternator for the direct production of H.F. currents. 
It was during this year that the Marconi Company 
opened a public service between Clifden in Ireland 
and Glace Bay, Nova Scotia. 

Then there is the alternator of E.F. Alexanderson, 
of the General Electric Co., in America, invented 
in 1908. In 1911 Alexanderson invented a mag- 
netic microphone for which he has since taken 
out several patents. 

C. S. Franklin’s improved form of alternator, 
which he patented in 1913, also that of L. Bouthillon 
invented in the same year. 

Cohen’s frequency raiser, described in the 
Electrical World in 1908, also in P, R. Coursey’s 
book, Telephony Without Wires.” 

Petersen’s frequency raiser, patented in 1912. 

Korda’s frequency raiser, Vallauri’s frequency 
doubler and several others. 

Either of these machines would take a complete 
lecture to describe so we must pass on to other 
inventions. 


In 1903 Cooper Hewitt took out a patent for 
the use of a mercury vapour lamp as a generator 
of H.F. oscillations. 

In 1906 Q. Majorana, using his liquid microphone, 
telephoned wirelessly between Monte Marie and 
Trapari (Sicily), 313 miles. 

It is interesting to note that the first liquid 
microphone was invented in pre-wireless days by 
F. Jervis Smith in 1879. 

While we are speaking of liquid microphones, 
we should mention that invented by Chambers 
in 1910, which is capable of handling a current 
of some 400 watts. 
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In 1910, A. F. Collins invented a carbon granule 
microphone capable of dealing with quite large 
currents. : 

In 1912, Varni, employing a Moretti arc, and 
controlling the radiation with his liquid microphone, 
telephoned satisfactorily from Cento Celle, near 
Rome, to Tripoli, a distance of 1,000 km. 

A brief description of Moretti’s are generator 
may be of interest. It is supplied with a direct 
current of 500 volts; the electrodes are of copper 
and placed vertically. The arc is struck between 
the negative (which is uppermost, and consists 
of a solid copper rod), and water which is pumped 
at a regulated speed, steadily up through the 
hollow copper positive electrode. | 

In 1914, Fleming patented an arc generator 
which would work on a 200 volt D.C. supply. It 
consisted of a couple of oil-cooled arcs in series, 
burning in an atmosphere of vapourised oil. 
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a quenched spark; this works on a 500 volt D.C. 
or A.C. supply, the arc is struck between a sheet 
of delta metal, and a water-cooled disc of copper. 

I have used this for radio transmission in days 
gone by, and still have one in daily use for electro- 
medical purposes, so I can testify to ite reliability. 

In 1914, in his Presidential Address to this 
Society, Mr. Campbell Swinton described a 
method of recording messages on a moving strip 
of sensitized paper which photographed the move- 
ments of a sensitive manometric flame actuated 
by the sounds of signals from a telephone receiver, 
and he showed several wireless messages which he 
had recorded in this manner. He also showed records 
from a mirror galvanometer, and mentioned the 
possibility of recording signals on an ordinary 
phonograph (records had already been taken in 
this way). I believe Mr. W. Scott, was one of the 
first to employ this method). He also showed the 


In France, Colin and Jeance invented an arc 
with carbon discs in an atmosphere of acetylene 
and hydrogen. 

In Japan there is in use a system known as the 
TYK. They employ a voltage of 500 and the 
arc (which is said by the inventors to be really a 
type of quenched spark) is struck between 
electrodes of magnetite and brass. This system 
is better adapted to telegraphy than to telephony. 

Another Japanese invention is M. Kujirai’s 
frequency raiser. 

It is quite impossible for us to go into the various 
spark systems which have been and are still 
employed. I may just mention in passing Bal- 
sellie’s interrupted spark gap, Fessenden's rotary 
spark, Marconi’s disc discharger, Lowenstein’s 
quenched spark, across which a draft of air is 
blown by an electric fan, the Telefunken quenched 
spark, Dr. Chaffee’s high frequency spark system, 
which is successfully employed for radiotelephony 
for distances up to 100 miles, also the De Forest 
spark system. Then there is the Lepel transmitter, 
which shares the properties of a hydrogen arc and 


By courtesy of the Institution of Electrical Engineers. 
A collection of Historical Marconi Apparatus, 


use of a syphon recorder and described Poulsen’s 
method of recording signals by means of an 
Einthoven string galvanometer. 

There are various other methods of recording 
signals, including the Creed method of automatic 
transmission and reception. 

We will now pass on to the invention of the 
thermionic valve by Professor Fleming. This valve, 
in improved form, has of late years completely 
revolutionised the science of radiotelegraphy and 
telephony. 

The Fleming valve is based on an effect noticed 
by Edison in 1884, when he showed that if a metal 
plate was placed between the bent filament in an 
electric lamp, a current (i. e., a stream of electrons) 
passed from the negative leg of the filament to 
the plate; this was detected by a galvanometer 
connected from the plate to the positive side of 
the filament battery. 

In 1890, Prof. Fleming produced the same effect 
in air, and in 1904, showed that the valve acted 
as a rectifier for H.F. oscillations and could be 
used as a detector for wireless, at which date he 
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took out his original patent in which he termed it 
a Thermionic' valve. 

The three-electrode valve was invented by De 
Forest and patented in 1906, and named by him 
the Audion in 1907, at which date, in a U.S. 
Patent, he spoke of the third electrode as a grid. 

In December, 1920, Prof. Fleming described a 
four-electrode valve in a paper to the London 
Wireless Society. 

Mr. Scott-Taggart has also devised a four-elec- 
trode valve which he calls the Negatron.”’ 

Then there is a valve on the market known as 
the low temperature emission valve. The filament 
of this valve is coated with a preparation which 
causes it to emit a vastly increased number of 
electrons, and it will act as a detector at very 
low temperatures. 

While speaking of valves we must also mention 
the introduction of the hard valve by Dr. Irving 
Langmuir and described by him in April, 1915, 
before the Institute of Radio Engineers under the 
name of the Pliotron.”’ 

During this same year, 1915, Delanga invented 
a rather interesting form of Thermal Telephone. 

Nor must we close without reference to another 
American worker, Major E. H. Armstrong, who was 
the first to employ regenerative circuits (reaction), 
tuned plate circuits and just recently has developed 
the super-regenerative circuit. 

Innumerable circuits have been devised for the 
employment of valves, of which I will only mention 
two, the Turner valve relay and the automatic call 
device described by Major Binyon to this Society 
on April 30th, 1920, attributed to the genius of 
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Capt. L. B. Turner and Mr. W. H. Shephard, 
whose several inventions were combined by Capt. 
Lea into the complete call device. On June 15th 
of this same year, 1920, the Marconi Company con- 
ducted a radiotelephony test from Chelmsford and 
Madame Melba’s voice was heard in Persia. 

I wanted to mention the application of valves to 
earth current signalling, also the various forms 
of loud speaking telephones, including that in- 
vented by Johnsen and Rahbek, also Leslie Miller’s 
microphonic contact telephone receiver, but I must 
pass on. 

In conclusion, there is much more that should 
have been added to make this anything like a 
complete résumé of the history of Wireless. I have 
not had time to even touch on the wireless control 
of aircraft, torpedos and even motor-cars, nor on 
the transmission of photographs by wireless, nor of 
wireless telewriting ; in fact my difficulty all along 
has been to decide what I could leave out from the 
enormous amount of work that has been achieved 
in this most fascinating branch of science. I am 
therefore well aware of the incompleteness of this 
lecture, and am extremely sorry that the name 
and work of so many has had to be omitted; our 
Society is, however, to be congratulated on the fact 
that so many of the distinguished scientists I have 
named to-night are to be found on its roll of 
membership. 

I wish to thank the Marconi Company, the 
Authorities of the South Kensington Museum, 
Mr. Campbell Swinton, The Institution of 
Electrical Engineers, Mr. Maurice Child and others 
for the loan of historical apparatus and illustrations. 


QUESTIONS AND ANSWERS 


‘*M.D.’’ (Edinburgh) asks for a diagram of 
three panels as follows: The first panel to contain 
a three-cotl holder and tuning condensers, with a 
series-parallel switch, and a stand-by tune switch. 
The second panel ts to contain two high frequency 


Fig. I. 
parallel and tune stand-by switches. 


grid condensers and leaks, with switches to disconnect them when required. 


% M. D.“ (Edinburgh). The figure gives the connection of three units. 
(2) H.F. panel with two valves coupled with tuned anode coil and 


connected valves with switches. They may be cut 
out of circuit tf desired. The third panel ts to 
contain a rectifying valve and two note magnifters, 
with switches so that the note magnifiers may be 
cut out of circutt. 


OCTECTOA ur uF. 


(1) Tuner with series- 


(3) Detector and two L.F. 


connected valves, with switches to cut out the note magnifiers when required. 
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The diagram is given in Fig. 1. The following 
values will be found satisfactory: Aerial tuning 
condenser 0.001 mfd., closed circuit condenser 
0.0005 mfds., anode tuning condensers 0.0002 mfds., 
grid condensers 0.0003 mfds., grid leaks, 2 megohms, 
bypass condensers, 0.001 mfd., condenser across the 
high tension battery, 2 mfds. 

‘*RADUC ”' (Nottingham) asks (1) Whether 
the circuit submitted is correct and will work as 
required. (2) Should the grid of the last valve be 
given a small negative potential. (3) Is it necessary 
for him to obtain the permission of the Post Office 
before he can use this receiver, which is different 
from the receiver, particulars of which were submitted 
to the Post Office at the time when his licence was 
granted. 

(1) We have examined the diagram submitted, 
which is correct, and is similar to many which 
have been given in this section of the journal 
during the past few weeks. (2) It may be necessary 
to apply a small negative potential to the grids 
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which is, of course, a soft valve. (2) We suggest 
you build the receiver precisely as described. The 
efficiency of this type of receiver increases as the 
wavelength is decreased, and there would not be 
much gain through building the receiver to operate 
on high wavelengths. (3) The auto-transformer 
may be constructed as follows :—A soft iron wire 
core is built up to a diameter of 2 in., with a length 
of 94in. Two cheeks 14 in. in diameter are mounted 
1? in. apart on the core. The winding consists of 
No. 40 single silk covered copper wire, which is 
wound to fill the bobbin. The wire is, of course, 
insulated from the core, with say, two layers of 
empire cloth. The ends of the iron core are bent 
around the bobbin. 


A. P.“ (Huddersfield) asks for a diagram of 
a four-valve receiver, with one H.F. detector, and two 
L.F. valves, with switching to control the number of 
valves in circuit, so arranged that a crystal rectifier 
may be used in place of the valve rectifier. 
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Fig. 2. H. J. W. B.“ (Woolwich). A receiver wired according to this diagram is satisfactory for 
broadcast reception. The first and second valves are coupled with H.F. transformers. The third valve is 
the rectifier, and the last two are note magnifiers. 


of the low frequency connected valves, but with 
the number of valves in use we think this would 
hardly be necessary. You could try whether 
connecting a cell in the lead which joins one end 
of the secondary winding of the transformer with 
— L.T. gives better results. (3) We do not think 
it is necessary for you to inform the Post Office 


that you propose to use a receiver which is different 


from the receiver, particulars of which were sub- 
mitted to the Post Office at the time of applying 
for the receiving licence. 

„W. D. B. (N. B.) refers to the Armstrong 
super · regenerative single valve receiver described on 
pages lll and 112 of the April 28th issue of this 
journal, and asks (1) Would French R” valves 
or Dutch valves prove efficient. (2) What would be 
the best method of increasing the wavelength of a 
receiver of this description. (3) What is a suitable 
construction for the auto-transformer used across 
the telephones. 

(1) French “R” type valves may be used, 
with an anode voltage of 60 to 100, but we do not 
think you will be successful with a Dutch valve, 


A number of circuits have been given recently 
in the Questions and Answers section of this 
journal, and in addition we would refer you to 
circuits Nos. 30, 31, 32, 33 and 34 in Mr. Haynes’ 
book, The Amateurs’ Book of Wireless Circuits.“ 

D. C. R.“ (Surrey) submits diagram and asks 
(1) Why he gets very poor results when he adds | H.F. 
variometer coupled valve to the detector and note 
magnifier, compared with the detector and L.F. valves 
used alone. (2) What is the relative proportion of 
the aerial and closed circuit coils. (3) Are the tuned 
anode and reaction coils of suitable size for broadcast 
reception. (4) The most suitable position for the 
by-pass condenser. 

(1) and (3) Your connections are correct for 
H.F. working, but the windings on your anode 
variometer are unsuitable. We suggest that you 
substitute a variometer consisting of a former 
41“ diameter x 2}” wound with No. 24 D. C. C., and 
an inner former 3” diameter x 2” wound with 
No. 26 D. C. C. (2) With the aerial condenser in 
series, the aerial coil may be a little larger than the 
closed circuit coil, but when the condenser is in 
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parallel, the closed circuit coil may have twice as 
many turns as the aerial coil. (4) The by-pass 
condenser should be connected directly across the 
H.T. terminals, and should preferably have a value 
of from 0-5 to 2 microfarads. 
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you. However, with the most selective form of- 
tuner, you will find it rather difficult to tune 
out 2LO and to receive the other broadcasting 
stations at your address. In the intervals when 
2 LO is not working you should, however, be able 
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Fig. 3. “C.J.E.’’ (London, W.C.1.) Connections of a three-valve receiver for broadcast reception 
H.F., detector and L.F. The reaction coil is coupled with the H.F. transformer. 


H. J. W. B.“ (Woolwich) asks (1) For a diagram 
of a five-valve receiver, with two H.F. valves, trans- 
Former coupled, detector and two L.F., to include vari- 

reaction approved by P. M. G. (2) If H.F. 
transformer coupling ts to be preferred to the tuned 
anode method, and whether a trial of the latter 
necessitates any appreciable change in the circuit. 
(3) For a method of connecting up a series-parallel 
and a stand-by tune switch. 

(1) and (3) The diagram is given in Fig. 2, in 
which is included both the series-parallel and 
stand-by tune switches asked for in question (3). 
(2) When properly designed, both methods of H.F. 
coupling give excellent results. It is possible to 
include in the circuit a change-over switch, 
enabling one to use either transformer or tuned 
anode coupling at will. We would refer you to 
Fig. 3 on page 161 of May 5th issue. 


‘t STATOR ' (Bristol) submits diagram and 
particulars of his two-valve set, one H.F. and detector, 
and complains that while when using the detector 
valve alone with reaction he gets good results, the 
results are poor when the H.F. valve is connected. 

Your trouble evidently arises from the coupling 
of the H.F. valve to the detector valve. We 
suggest that you use a 0-0002 mfd. variable con- 
denser in parallel with those turns of the anode coil 
that are in circuit. We also advise you to use a 
6-volt accumulator when using the two valves. 
If the reaction coil is connected to assist the signals 
when the detector valve alone is used, it may be 
mecessary to reverse the connections when the H.F. 
valve is connected in circuit. 


.J. E.“ (London, W.C.1) has constructed a 
three-valve set, particulars of which he gwes, and 
although getting strong signals from 2 LO cannot get 
signals from any other British broadcasting station. 

(1) As you do not give details of the type of tuner 
you employ, it is rather difficult for us to advise 


to get the other broadcasting stations with the set 
you describe. No doubt the lead roof is responsible 
for a certain amount of absorption, and your long 
aerial lead-in is a disadvantage, but neither of those 
defects should entirely prevent the reception of 
signals from the stations you mention. A diagram 
of a three-valve set is given in Fig. 3. Basket coils 
would be quite suitable for use in this circuit. 


AMATEUR (Arbroath) submits diagram 
of his receiving set, and asks (1) Whether the ses 
would be approved by the P.M.G. (2) Probable 
effective range. 

(1) The *“ Tickler ’’ is an American term for the 
reaction coil. It is not permissible to use the 
circuit submitted during the hours of British broad- 
cast transmission. (2) The maximum effective 
range for the reception of telephony would probably 
be from 50 to 80 miles. 


J. F. B.“ (York) asks (1) If tuning may be 
effected by means of two variometers, one for coarse 
tuning and the other for fine tuning, and what would 
be the approximate wavelength range of a variometer. 
(2) For the approximate receptive range of a crystal 
set with a one-valve note magnifier. (3) For the 
range of the same crystal set with a two-valve note 
magnifier. 

(1) It would be possible to use two variometers 
as you suggest, but we do not recommend the 
arrangement. The usual design of variometer with 
a stator of not larger diameter than 6” would 
probably cover a range of wavelengths up to 
approximately 900 metres with a 0-0001 fixed 
condenser in parallel. (2) and (3) The range of a 
crystal set for the reception of telephony is not 
increased to any extent by the addition of note 
magnifier valves. Valves operating as low 
frequency amplifiers magnify the rectified signal 
passed through by the rectifying device, whether it 
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be crystal or valve. The range of a set such as you 
describe is influenced primarily by the sensitivity 
of the rectifying device. A crystal is used purely 
as a rectifier, but when a valve detector is employed 
the signal may be amplified as well as rectified, 
and, in addition, reaction effects may be obtained. 
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valve in the circuit ite most suitable potential has 
been given frequently in recent issues of this 
journal. We refer you particularly to the diagram 
on page 702 of our issue of February 24th, 1923. 
Also see diagram No. 57 of ‘“‘ The Amateurs’ Book 
of Wireless Circuits,” by F. H. Haynes. 


0001 pF 


Fig. 4. T. A. W. (Chingford). This is a diagram of a four-valve receiver with H. F., detector and 

two stuges of note magnification. The A.F. and the last note magnifier may be switched out of circuit 

when desired. The tuned anode method of H.F. amplification is used and the reaction coil is coupled 
with this circuit. The circuit is suitable for broadcast reception. 


T. A. W. (Chingford) asks for a diagram of 
a circuit comprising one H.F., detector and two L.F. 
valves, incorporating various components which he 
has listed, and having switches to cut out the H.F. 
valve and one L.F. valve. 

The diagram is given in Fig. 4. 


J. C.“ (Birmingham) asks what is the effect 
of introducing a fixed condenser in series with the 
aerial circuit. È 

The effect of adding the fixed condenser in series 
with the aerial is to shorten the wavelength of the 
aerial circuit. In order to satisfactorily receive 
on low wavelengths it is sometimes necessary to 
use a series condenser with aerials that have a 
relatively high self-capacity. 


F. J. W.“ (Leyton, E.10) asks (1) Whether the 
circuit diagram given in Fig. 2, page 814, of the issue 
of March lth, with his modifications, will give 
satisfactory results. (2) To what wavelength will a 
coil 4” in diameter x 12” long, wound with No. 28 
D. C. C. wire, tune with a 0-0002 mfd. variable con- 
denser tn parallel. (3) For some means of giving 
each valve in the circuit its most suitable anode 
potential. 

(1) The modified circuit will be satisfactory. 
With reference to (C) it should be remembered that 
with the aerial condenser short-circuited the series 
parallel switch must be in the series position. 
(2) Your anode coil will have a maximum wave- 
length of 2,500 metres with the 0:0002 mfd. con- 
denser in parallel. (3) The method of giving each 


N OTE —This section of the magazine is placed 

eat the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules :—(1) Zach question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Anewers,”’ Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in thew 
questions readers are advised to search recent numbers 
to see whether the same queries have not been deals 
with before. (3) Each communication sent in to be 
accompanied by the Questions and Anawers 
coupon to be found tn the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which ts for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, thes 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, For, 
tf so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circusts and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of is., or 3s. 6d. for a maximumf[of 
four questions. (7) Four questions ts the masi- 
mum which may be sent in at one time. 
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An Eventful Day for the Amatcur. 

By the time this page appears in print, an 
eventful day in the history of amateur wireless 
will have passed. The Postmaster-General’s 
Broadcast Committee of Enquiry, which is 
now sitting three times a week, is hearing 
evidence from interested parties. Already, 
amongst others, representatives of several 
branches of the trade have been before the 
Committee, and more latterly, Lord Riddell, 
representing the press. But the eventful day of 
amateur interest is Thursday, June 7th, when, 
as previously announced in an earlier issue, 
Mr. A. A. Campbell Swinton, F.R.S. (a past 
President of the Radio Society of Great 
Britain) appears before the Committee to give 
evidence on behalf of amateurs and experi- 
menters throughout the kingdom, and to 
uphold their interests in a manner which no 


one is more fitted than he to do. Mr. Camp- 
bell Swinton’s name is associated with the 
earliest efforts to organise amateurs in this 
country so that there might be one voice in 
representing the views of experimenters in 
connection withanyrepresentations to the autho- 
rities on questions concerning their interests. 

Since the proceedings of this Committee 
are conducted in private, the outcome of Mr. 
Campbell Swinton’s evidence will not be 
known, but its effect will be borne out in the 
general recommendations which the Com- 
mittee will finally make to the Postmaster- 
General. 

As in the case of all other interested parties, 
we must wait in patience for this time, but we 
believe that the future is a bright one for the 
amateur, as everything points to the probability 
of a large amount of freedom being given to 
those who are, or who desire to become, 
students of wireless. 

Already we know that the Post Office is 
dealing with some 30,000 outstanding appli- 
cations for experimental licences, and, from 
reports which we hear from all sides, it is 
apparent that these licences are be ng granted 
in every case where the Post Office can satisfy 
itself that the applicant genuinely wishes to 
experiment in Wireless Telegraphy. The 
Post Office has here rather a difficult task, and 
any assistance which the applicant for a 
licence can give will naturally hasten a favour- 
able decision by the Post Office, whilst also 
facilitating their work. One of the best ways 
of helping is to supply with the application a 
certificat: or letter from the Radio Society of 
Great Britain or a recognised local wireless 
society. Numerous instances have been met 
with where applications for licences, especially 
transmitting licences, have been turned down 
by the Post Office for lack of such satisfactory 
references, and when these have been forth- 
coming the licence has been issued without 
further delay. 
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FADING 


With the keen interest that is at present being taken in the problem of fading, the following 

explanations of observed phenomena, by a wireless engineer, who by virtue of his duties is faced 

with difficuities attributable to this cause, should prove of great help to the experimenter who is 
endeavouring to investigate the subject. 


By Capt. P. P. ECKERSLEY. 


Chief Engineer, British Broadcasting Co. 


HE phenomenon of “fading” has 

l been known to wireless engineers for 

some time, but the advent of broad- 
casting has brought the subject into great 
prominence. 

There may be those so fortunately situated 
in relation to one of the broadcasting stations 
who have never experienced fading, so, at 
the risk of redundancy, I will try and explain 
first what I mean by the term. 

You are listening to a station 150 miles 
away when all at once the signals go dead 
weak. You fly to the reaction handle, but 
everything you do has no effect, when suddenly 
without warning the sounds burst out again. 
The number of people who have conscientiously 
soldered, tightened and tuned, and scratched 
a bewildered head must be legion, s the 
number who write in, having satisfied them- 
selves that their end is all right, and complain 


of. the variability of the transmissions, is 


certainly considerable. 

As a matter of fact, the transmissions by 
the British Broadcasting Co., are mot variable, 
and, except where light and shade are desirable 
in musical items, radiation and modulation 
are maintained sensibly constant. 

The cause of the variability lies, therefore, 
between the transmitting station and the 
receiving station. 

The question is, then, what is there to 
influence the attenuation of the waves so 
markedly and so variably ? Why in certain 
places does London fade while other stations 
do not? Why is fading only noticeable at 
night, and why should night time signals 
be stronger than day time signals in certain 
places and not in other places? Why should 
2 LO only be audible a quarter of an hour 
after sunset in Salamanca, Spain, and why 
should the Shetlands get us pretty uniformly, 
while people in the Victoria district (no! 
London, not B.C.) experience fading effects 
which are never noticed, say, in Hampstead ? 
The answer is easy as far as I am concerned, 
and it simply is, Z don’t know ! 

But a general theory exists which I will give 
you, and which probably forms a basis on which 


- Heaviside, 


to build the explanations of minor variabilities. 

Firstly, in spite of all we have heard about 
the freedom of the air, wireless waves travel 
through the ether, which is the postulated 
medium for the transmission of all electro- 
magnetic waves. This medium is not in 
any sense of the word matter, inasmuch as 
matter is ponderable and can be analysed, 
weighed, felt and experienced by the human 
senses, as it were. The ether is perfectly 
non-conducting to electricity, and to our senses 
it is nothing. But floating about in the ether 
are minute particles which in various permuta- 
tions and combinations form matter—air, 
water, earth, and so on. Now, if matter is 
conductive to electricity, it impedes the progress 
of electro-magnetic waves travelling through 
the æther which holds matter. Thus, if the 
air which is suspended in the all-pervading 
ether is conductive, it impedes wireless waves. 
It may come as a surprise to many to know 
that air can be conductive ; it is not usually 
necessary to suspend the filament terminals 
of your set in a vacuum, but air can become 
quite conductive, and especially does it become 
so under the influence of sunlight. What 
happens is that the little particles called 
molecules in the air are made lively by the 
sunlight and split up into electrified units, 
which make possible the conduction of 
electricity. 

Thus, in the accompanying diagram I have 
drawn a rough sketch of the world with the 
sun shining full on one side, leaving th: other 
in shadow. On the sunny side what apparently 
is a swarm of flies is meant to represent 
electrified particles. On the dark or night 
side these particles have recombined near the 
earth, while many others have risen up to a 
height and are all huddled up together to form 
a sort of electrified layer, some 20 or 30 miles 
above the earth’s surface. Daylight diffuses 
the layer which at night time forms above the 
earth. The layer was first postulated by 
and is often known as the 
“ Heaviside Layer.” 

Near the sunrise or sunset region the diffusion 
is very great, owing to the sunlight being 
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oblique to the air, and gradually towards the 
night side the air is cleared of particles, while 
towards the light side uniform diffusion sets in. 

Now see what happens between two stations 
A and B on the night side. Some of the waves 
go direct, but many of the waves from A to B 
hit the layer and are reflected from it. The 


reflected waves are added to the direct rays, 


and therefore, as the reflective qualities of 
the layer vary, so the strength of the signal at 
B varies. It is as though the layer were a 
great mirror, and that, as it turns and changes 
and moves uneasily in its sleep, so the signal 
is reflected more or less, and so fading occurs. 

If this theory is true, certain things could 
be proved as follows experimentally :— 
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(1) There should be no fading in the 
day time, but the signal should be 
uniformly weaker. 

This is generally true. 

(2) There should be evidence of rays 
considerably inclined to the vertical. 
In direction-finding work the general 

principle of determining in the directing of 
the incident waves is to use a frame, the angle 
of the vertical plane of which can be varied. 
When the frame is at right angles to the on- 
coming waves no signals are heard, but this 
can only be so if the waves are arriving horizon- 
tally ; any vertical component will affect the 
frame equally in any position, and no minimum 
will be found. This actually happens because 
a simple frame at night gives no reliable 
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bearings due to the presence of the vertical 
component. 

(3) Using a frame which combines 
so largely the direct and the vertical ray 
distortion should occur with speech. 
This is noticeable more with a frame than 
with a vertical aerial. 

(4) Fading should be more noticeable 
at great distances from the transmitter 
than near to. (Obvious from the diagram). 
This is noticed. 

(5) Fading should be more noticeable 
over land than over sea, owing to the 
greater attenuation of the direct ray. 
This has been noticed. 

Further than this it is impossible to go, 
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because obviously the whole phenomenon 
depends so largely upon casual happenings. 
Undoubtedly, though many of the freak ranges 
are influenced by casual electrifications forming 
giant reflectors just in front of the sunset, 
the extraordinary difference between the 
power required to drive a signal across the 
sunset or sunrise band, to that required 
when this electrified band is removed, is 
evidence of the justness of the theory, and 
many of the problems of East and West 
transmissions are bound up with the same idea. 

Local fading (I mentioned that people were 
getting fading at Victoria, London, from 2 LO) 
is due to something quite different. Perhaps 
the telephone service or the electric light 
mains are influencing factors. 


300 


THE WIRELESS WORLD AND RADIO REVIEW 


JUNE 9, 1923 


GERMAN BROADCAST RECEIVERS 


An article in the previous issue described the organisation of the Broadcast Service in Germany, 


and the tuning equipment of unique design as installed by the German Post Office. 


Details of 


amplifers for use with the broadcast tuner are given below, together with a description of the 
apparatus employed for deriving filament and plate current from direct and alternating public 
supply mains. 


MPLIFICATION is obtained by a 
one or two-valve low frequency unit. 
For further amplification a com- 
bination of these two sets may be used. 
It is calculated that, with an available trans- 


By ccurtesy, Gesellschaft {tir drahtlose Telegraphie. 


Fig. 5. Single valve amplifier unit with spare valve, 


mitting energy of 10 kW, as employed at 
Königswusterhausen, up to a distance of 
100 kilometres, no amplifier is necessary ; at 
distances of 100 to 300 kilometres a one- 


valve amplifier is required, and above 300 
kilometres 
needed to produce signals of a given strength. 


a two-valve amplifier will be 


The single valve amplifier (Figs. 5, 6 and 7) 


By courtesy, Gesellschaft für drahtlose Telegraphie. 


Fig. G. The interior of the single valve 

unit. The fixed valve filament resistance, 

the intervalve transformer, and the 

secondary bridging condenser can be 
identified, 


is placed in a sealed wooden case with’a hinged 
lid and measures 29.6 cm. high, 11 cm. wide, 
8.8 cm. deep, weighing 1.5 kilogrammes. The 
circuit arrangement can be seen in Fig. 7. 

To connect the amplifier with the receiver, 
the primary winding of the telephone trans- 
former is replaced by the primary winding 
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(45/46) of the input transformer. The second- 
ary winding of the input transformer leads 


45 
Fig. 7. Circuit of single valve amplifier unit. 
to the grid of the amplifier valve, and to a 
certain point of the filament circuit to pick 
up a suitable negative potential. This poten- 


By courtesy, Gesellschaft für drahtlose Telegraph:e. 
Fig. 8 Two-valve low-frequency amplifier. 
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tial is controlled by the resistance (47/48) in 
the filament circuit. 

The two-valve amplifier (Figs. 8, 9 and 
10) represents really two one-valve amplifiers 
connected in cascade contained in a sealed 
case (29.6 cm. in height, 16 cm. wide and 


t 
i 
l 
| 
f 
f 
i 
f 


By courtesy, Gesellschaft für drahtlose Telegraphie. 


Fig. 9. Interior of the two LF amplifier unit. 


8.8 cm. deep) with a hinged lid in its upper 
part. The weight of the case is 2:5 kilo- 
grammes. The circuit offers no novel feature, 
and is shown in Fig. 10. 

For both types of amplifier one spare valve 
is supplied. The valves are easily accessible 
and interchangeable by the lifting of the lid 
on the top of the case. 

Where a one-valve amplifier is to be added 
to a two-valve amplifier, a condenser is inserted 
between the grid and the filament of the 
one-valve set for the purpose of preventing 
amplifier noises. 

Apparatus is installed with the receiving 
equipment. making it possible to obtain the 
plate and filament voltages direct from the 
power system. 
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Fig. 10. 


„v ~~ a — = S 
. 
A 
* > 
son e 
* 


<b S . — — d y 
CS\ oai $, ah 
baaa JOET 


Fie T Ain. fl. ow tee z F “> gy 

By courtesy, Gesellschaft für drahtlose Telegraçhie. 
Apparatus for deriving L.T. and H.T. 
from direct current mains. 


Fig. 11. 


Circuit of the 2-valve L.F. amplifier unit. 
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The direct current apparatus (Fig. 11) is 
protected by an iron box 32 cm. in length, 
25 cm. in width, and a depth of 10 cm., 
weighing 9 kilogrammes. 

The circuit is shown in Fig. 12. Both the 
direct current mains are brought to the ap- 
paratus through lamp fuses (F), the negative 


Fig. 12. Circuit arrangement for 
deriving H.T. and L.T. from 
D.C. mains. 

lead going to the iron cored choke Li and on to 
the common negative terminal 4 for plate and 
filament circuits. The positive lead goes via 
the barretter resistance tube B to the two 
resistances Ri and Ra. Resistance R, is pro- 
vided with two sliding connections which 
serve to control the filament and plate voltages. 
The positive filament lead runs to the terminal 


Fig. 13. 

employed in receiving valve filament 

circuits for maintaining the current 
constant, 


Barretter tube of the ty pe 


11 and the positive plate lead to the terminal 
12 via a high frequency choke L,. Irregularities 
in the supply and the disturbing noises in the 
mains are filtered out through the barretter 
tube B, condensers and chokes Ci, C,, C, C., 
Li and La. The barretter tube (Fig. 13) elimin- 
ates the irregularities of the direct current 
mains automatically, being so designed that 
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‘the filament current remains stationary at 
0°58 amp. 

For the purpose ‘of simplifying the circuit, 
the filaments of the receiver and amplifier 
valves are arranged in parallel. Suitable 
barretter t. bes are fitted according to the current 
required. The tubes maintain the current 
constant with the voltages between 1.7 and 
31, and eliminate mains irregularities of 
2§ per cent., which is quite sufficient to remove 
all likely interference. 

The large type barretter tubes (Fig. 13, 
upper part), of course, only eliminate the 
comparatively slow alterations of the direct 
current supply. To eliminate commutator 
ripple, the iron core choke L, and a bank of 
three condensers (Ci, C, and C,) of 8 uF 
‘capacity are used. It is possible that high 
frequency oscillations may also be present, 
and since it is imperative to keep these away 
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By courtesy, Gesellschaft fiir drahtlose Telegraphie. 


Fig. 14. Apparatus for obtaining L.T. and 
H.T. from A.C. mains. 


from the receiving apparatus, a further high 
frequency choke L, and condenser C, (2 UF) 
are employed. 
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The mains connector for alternating current 
Figs. 14, 15 and 16) is contained in a sealed 
zinc box, §2°2 cm. high, 27:5 cm. wide and 
15 cm. deep. Its weight is rather con- 
siderable, being 23-6 kilogrammes. 


By courtesy, Gesellschaft für drahtlose Telographie. 


Interior of apparatus for use with 
A.C. mains. 

The Wehnelt rectifier is used, consisting 
of a glass tube containing a heated cathode 
and two anodes. A special additional electrode 
is inserted underneath the cathode, and a 
resistance is connected in series with it and 
one of the anodes. 

Fig. 16 illustrates the circuit, The A.C. 
supply is fed through fuses and switches to 
the primary winding of the transformer, 
which latter has two secondary windings. 
One of these windings supplies the filament 
current for the rectifier cathode. The 
primary winding of the transformer is sub- 
divided, the section windings being connected 
by terminals, thus ensuring easy fitting of 
the transformer on the mains system according 
to the voltage. 

The filament is supplied through a tapped 
choke (5/13) and another choke (17/18) ; 


Fig. 15. 
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whilst the baretter tubes (18/19) serve to main- The plate current is branched off from the 
tain the constancy of the current, and thence filament current choke (13/5), and can be 
to the terminal 20. The alternating current taken to the different valves by means of the 
component of the direct current feed is sub-divided arrangement (1/5). The plate 
eliminated by the bank of condensers (16/17). current chokes (14/15), arranged in series, 
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Fig. 16. Circuit of rectifier for supplying filament heating 
and smooth plate current from A.C. mains. 
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and the condenser bank (15 16) in 
parallel with the plate circuit, serve 
the purpose of filtering the H. T. 
supply to the plate. 

As is well known, it is extremely 
difficult to transform alternating current 
by means of a rectifier and obtain 
direct current as steady as accumulator 
current. This is especially so if, as in 
the present case, the receiver tube is 
provided with a reaction coupling.“ 
The fact that this rectifying apparatus 
gives good results in use is due firstly 
to the fact that the Wehnelt rectifier 
has a coated filament of ample dimen- 
sions which maintains a constant tem- 
perature in spite of the periodically 
changing heating current strength. 
Secondly, and what is possibly still 
more important, the reaction coupling 
of the receiver is permanently fixed. 

As regards the operation of the 
broadcast receiver as a whole, this is 
nearly as simple as the handling of 
an ordinary telephone. If a message 


*See Wireless World and Radio Review, 
20th January, 1923. “ Valve Current from 
A.C. Mains.” 


By courtesy, Dr: Albert Neuberger. 


Fig. 17. The simplicity of operation is a special feature of the German broadcast receiving equipment. 
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is to be received, the subscriber simply 
switches on the mains and takes the 
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telephone earpiece 
from its hook (Fig. 
17). Since the receiver 
is already tuned to the 
proper fixed wave- 
length, searching is 
not necessary. Small 
differences in the 
transmitting wave can 
be adjusted for by 
turning the switch to 
the left or right. 

At the conclusion 
of the message, the 
subscriber switches 
the mains off, and 
replaces the earpiece 
on to the hook. This 
earths the antenna 
automatically. 

In order to keep 
down the necessary 
number of valves the 
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idea of erecting frame antannæ was given up. 
If frame antenne had been employed it 


By courtesy, Dr. Albert Neuberger. 
Fig. 18. The transmitting equipment of the German broadcasting station at Kénigswusterhausen. 
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By courtesy, Dr. Albert Neuberger. 


Fig. 19. Exterior view of the broadcasting 
station, showing the towers. 


would have been 
hardly possible to 
employ less than two 
or three stages of 
high frequency ampli- 
fication at some 
distances. 

Fig. 18 shows the 
control panel of the 
broadcasting station 
at K6nigswuster- 
hausen. This station 
is operated by the 
German Post Office, 
and is employed 
essentially for the 
distribution of news 
and matters of 
financial interest. 
A view of the 
exterior of the 
station is shown in 
Fig. 19. 
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A Compact Three-Valve Receiver 


This article gives the experience of an experimenter in designing a portable and efficient receiver, 


embodying a variety of circuit arrangements. 


The use of 


Dewar switches in the tuning circuits, an 


error so often made by beginners, is avoided by a simple system of plugs and sockets. 


By J. G. W. THOMPSON. 


HE following description of a compact 
three - valve receiver may be of 
interest to those experimenters who 

are keen on knowing what the “ other fellow’s ” 
set is like. 
The photograph (Fig. 1) gives a general view 
of the complete apparatus, less batteries and 
The factor governing the design of the set 


is mainly that of portability, as it was desired 
that the set could be packed up and carried 


about for outdoor use and so that experiments 
could be conducted on different aerials. At 
the same time, it was desired that the set 
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in the writer’s opinion, far superior to the 
transformer method, not only as regards 
signal strength, but also as regards simplicity, 
cheapness and ease of working. 

The number of change-over switches em- 
ployed is six, these being in the form of plugs 
and sockets, thereby making the wiring 
rather complicated. This tends usually to 
reduce the efficiency somewhat on short waves, 
but by careful arrangement of the parts, and 
by well spacing the wiring, this difficulty 
can be successfully surmounted. 

Dealing with the set in detail, it is 
mostly constructed from parts of a Mark III* 


* 


e — tae Sa" à —— . 
“4 5 * * > 7 
w 5 c Pa? ET 2 otf a =e P cm wT s £ 
8 9 a nne o 
1 t Vo — . E — P * ` A i - 
C 1 6 
e 4 e, a IS i a > , a ae 5 
n ＋ * n 8 
err * ` ö ` 


4 
— ~f tos ~ 
é 7 . rt 22 

~ EER 4 toe, Te. 


X 
0 * 


Fig. 1. 


Portable three-valve receiver, in which provision is made for a number of ` 


circuit arrangements, 


could be adapted by switching arrangements 
in such a manner that various circuits could 
be compared. 

The amplifying circuit employed (see Fig. 2) 
is a well known one, being one-valve H.F. 
(reactance-capacity), one detector and on 
L.F. The _ reactance-capacity (or tuned 
anode ”) method of H.F. amplification is, 


tuner, simply because the writer had these 
available, though parts available on the market 
will do equally well. The box of the Mark III* 
is utilised, the telephone and battery partitions 
being removed. The two outer condensers 
each of 0-00055 mfd. capacity, are two second- 
ary condensers from separate Mark III 
tuners. The middle one (0-0001 mfd.) is 
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home-made. Other Mark III parts are the 
five-point switch in top right-hand corner, 
the potentiometer in centre, 10 terminals, 
grid leak clips, and telephone condenser 
(inside set).. 

The tuning circuits utilise home-made 
honeycomb coils mounted on two-pin plugs. 


REACTION FOR 
BROADCAST W/L 
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A three-coil holder is used, enabling either 
direct coupled circuit working, or inductively- 
coupled circuit working. The change from 
“ tune ” to “ stand-bi is effected by the plug 
and socket switch on the extreme left of the 
panel, above the left-hand condenser dial. 
The left-hand condenser is for tuning the 


2 
POTENTIO 
METER 
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Fig. 2. Circuit showing how plug and socket connectors are provided for giving a variety of tuning systems. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Switching Arrangements. 


One Valve. Reaction into 
Aerial : ; 
A into Stand-bi ” sockets. 


F into Out socket. 


Single Circuit. 


G into Out ” socket. 
H.F. and L.F. filament rheostats to off 
position. 


One Valve, as above, with Note Magnifier : 
As above, but G into in socket, and switch 
in L.F. valve by running up filament rheostat. 


As above, with addition of H.F. Valve: 
Put F into “in” socket, turn up H.F. 
filament rheostat. Reverse reaction by re- 
versing E in its sockets. 

Any of above, Loose-coupled Tuner : 

Put A into Tune sockets. If oscillation 
difficult to control put Dewar switch into 
“ potentiometer ” position, and move poten- 
tiometer slider towards + end of resistance. 


Stimulating Self-Oscillation when using De- 
tector Valve only (or followed by Note 
Magnifier) by tuning Reaction Coil: 

Work on stand-bi position, remove primary 
coil, plug D into Tune sockets. Primary 
condenser is now across reaction coil. 
Reaction on Broadcast Wavelengths (only 
possible when using H.F. and detector valves): 
Plug reaction coil into reaction sockets next 
anode coil, removing reaction coil from the 
socket next secondary coil. 


(7) 


(8) 


(9) 


(10 


(11) 


Frame Aerial on Broadcast Wavelengths : 
Remove secondary coil, plug in frame in its 
place, and work as above (6). Frame must 
have same inductance as secondary coil used 
for broadcast wavelengths. 


Crystal Detector Circuit (loose-coupled) : 

Tune reaction coil by plugging D into 
Tune sockets as in (5). Plug Fin Out“ 
socket. Plug G in “ Out socket and H 
into “ + H.T.” socket. Crystal and tele - 
phones are now across reaction coil, which 
acts as a secondary coil, and secondary coil 
acts as a primary coil in aerial circuit. 


Crystal Circuit, as above, but additional 
valve as note magnifier : 

Switch on note magnifier valve, plug H into 
“in” socket. Other adjustments as above. 


Addition of One- valve H. F. Amplifier: 
Above adjustments ; switch in detector valve. 
Reaction is now introduced into aerial 
circuit, the crystal and primary of L.F. 
transformer being across reaction coil. 


Second H.F. Valve added : 

Above adjustments; switch on first (H.F.) 
valve. This circuit gives two H.F. valves, 
crystal rectification, and 1 L.F. valve. 

lt may be noted that when L.F. valve is not in 
use instant reversion from valve and crystal 
to crystal alone may be made by merely 
switching off the Dewar switch. 
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primary coil (when working loose-coupled), 
and the right-hand one is for tuning the 
secondary coil. Directly above these condensers 
may be seen series-parallel switches for the 
respective condensers. The middle condenser 
is a seven-plate one (approximately 0-o0o1 mfd.) 
for tuning the anode coil of the H.F. valve, 
which is the upper one fixed on the side of the 
box. Above this anode condenser is a reaction- 
reversing switch (necessary when changing the 
number of valves). Above this is a potentio- 
meter to control reaction, when working 
loose-coupled, by putting a positive potential 


CRYSTAL 
— * 
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0 0 


SERIES PARALLEL 
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from 8,000 metres to 24,000 metres. This 
obviates the necessity for using excessively 
large honeycomb coils, the largest of which 
(the top one in photo) goes up to about 
8,000 metres. The loading coil consists of 
an old eight-slot H.F. transformer former, 
wound with 36 gauge D.S.C. in the first 
three slots, and 42 enamelled in the remaining 
five. Four actual tappings are brought out 
to the studs, the first stud being connected 
to the beginning end of the winding. 

A special anode coil (for H.F. valve) was 
made for wavelengths from 4,000 metres to 


SERIES PARALLEL 
SVWATON SECONDARY 


ANODE CONDENSER 


SECONDARY 
CONDENSER 


Fig. 3. Lay-out of the components on the face of the panel 


on the grid of the H.F. valve. The potentio- 
meter winding is connected across the 6-volt 
filament battery. 

To the right of the potentiometer is a 
switch of the Dewar ” pattern. In the “ up 
position the H.T. and L.T. are switched off. 
In the middle position the H.T. and L.T. 
are on,“ whilst in the down position, the 
potentiometer is switched into circuit. 

Below the valves are the filament rheostats, 
and between the valves may be seen single 
plugs and sockets for cutting in and out the 
H.F. and L.F. valves. Any combination of 
the valves can thus be used. 

A five-point switch is provided at the top 
right-hand corner of the panel for tapping 
off a loading inductance for wavelengths 


24,000 metres and consists of about 2,000 
turns of 44 gauge enamelled wire wound in a 
narrow slot in an ebonite former. 

The set is exceptionally quiet, due, partly 
no doubt, to the fact that every connection 1s 
soldered. 

All the usual high power European stations 
are received well, most of them being audible all 
over the room. Quite a number of the Ameri- 
can stations are readable, among them being 
Marion WSO,New Brunswick WII, Tuckerton 
WGG and Long Island WQK. This latter 
station has been read with phones on table. 

Among the telephony stations,Paris, Koenigs- 
wusterhausen and the are received 
well, though the latter is weak. 2LO and 
other broadcast stations have been heard here 
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in Edinburgh with phones 
on table, when atmospheric 
conditions are favourable. 
These results are obtained on 
a 100-ft. single wire aerial, 
35 ft. high. The aerial is 
very badly screened indeed, 
being near the bottom of a 
hill and in the middle of a 
busy part of Edinburgh. It 
is also surrounded by tall 
buildings on all sides, and 
close to three lines of electric- 
car overhead wires. The 
induction effects from spark- 
ing at the latter are very 


troublesome, completely 
drowning out weak signals 
at times. 


For the benefit of those who may wish 
to make up a set on the lines indicated here, 
a few sketches of some of the parts are given. 
A rough outline of the external view of the 
panel is given in Fig. 3, but no measurements 
are indicated, as experimenters will no doubt 
prefer to fit their own components, and 
these = . in size. 


— 


Ma x Va a 2" 


A simple method of making single and two 
ended plug connectors. 


Fig. 5. 
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Fig. 4. Constructional detailse of the 
to- coil holder. 


For those who can 
make up their own 
tuning coils, drawing 
of a useful type of 
coil holder is given 
in Fig. 4; The sim- 
ple two- coil holder 
is used the 
writer for anode and 
reaction coils. 


The writer strongly recommends the plug-in 

of switches. They are easy to make, 

look neat, and have a further advantage in 

that temporary connections can easily be made 

to either the plugs or sockets, for the purpose 

of trying out new circuits, etc. The method 
of constructing these is shown in Fig. 5. 

The writer has his panel hinged top and 
bottom at the left-hand side, so that the whole 
panel can swing out like a door. The leads to 
the coil holders can thus be kept quite short. 


THE SUPPLEMENT OF 


Regular Times of Transmissions by European 
Wireless Stations, including full details of 
Meteorological Reports and Time Signals 


which accompanies the WIRELESS WORLD AND RADIO REVIEW from time 
to time, will be included with our next issue. 
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CONDENSERS 


HOW TO FIND THE CAPACITY OF YOUR CONDENSERS, AND HOW TO 
BUILD YOUR CONDENSERS TO A GIVEN CAPACITY. 


By W. JAMES. 


standing concerning the calculation 

of the capacity of condensers, arising, 
maybe, through there being several formule 
available, and perhaps with some of the new 
readers, through the use of the centimetre 
unit. = 

This note is an attempt to clear away any 
misunderstanding. 

I.—TAKE THE CASE OF VARIABLE CONDENSERS 

FIRST. 

We have a set of fixed plates, and another 
set of moving plates. The moving plates are 
mounted upon a spindle which is carried in 
bearings, so that when rotated, a larger or 
smaller portion of the moving plates is inter- 
leaved with the fixed plates. The capacity 
of the condenser is determined by the area and 
number of the plates which interleave, and the 
distance between them. If a material other 
than air separates the plates, the capacity is 
increased accordingly (see Wireless Theory,” 
page 78, April 21st issue). Instead of referring 
to the area of the plates which interleave, it 
may be more clear if one refers to the area of 
the dielectric which lies between the fixed 
and moving plates. In the various formule 
which may be used, the area as just defined 
appears. No allowance need be made for 
edge effect. 

If we express the capacity in micro-micro- 
farads (uF), and call the total number of 
plates N; the radius of the moving plates in 
centimetres, R, the radius of the centre hole 
in the fixed plate in centimetres, 7; the 
thickness of the dielectric, that is, the distance 
between a fixed and a moving plate, in centi- 
metres, £; then the maximum capacity of 
the variable condenser, that is, when the whole 
of the area of the moving plates lie between 
the fixed plates, is as follows :— 


„n (N-R -r 
CypF = 0'139 X ) 


The value of the constant (0:139) is such 
that instead of having to work out the area of 
the dielectric covered, the radii (R and r) 
may be used. The formula gives results 
accurate to within one-half per cent. 


T ai appears to be a lot of misunder- 


The above quantities are in centimetres, 
and the formula may be used by those who 
like this unit, but for those who prefer to 
use the inch unit the formula may be re- 
written as follows :— a 

aaas (N E 
Cup = 0353 ~— K — 
where R, r and ¢ are all in inches. 

The distance between the fixed and moving 
plates ¢ is equal to the thickness of the spacing 
washer in inches, less the thickness of the 
plate, the whole divided by 2. Thus, if the 


SPACING = 
WASHERS 


MOVING 
PLATE 


The figure illustrates a portion of a variable condenser. 
The distance between the fixed and moving plates, t, 
is obviously given by g= where A is the thick- 
ness of a spacing washer and B is the thickness of a 
moving plate. 
spacing washers are } in. or 0°125 in., and the 
moving plates are No. 20 gauge or 0:036 in. 
thick, the distance between the plates is 


— 0 5 — ins., or 0°0445 ins. 


The formula may be written in other ways. 
Thus, suppose we have plates of a given size, 
with spacing washers, and we wish to find 
how many plates will be required for a certain 
maximum capacity: then the total number 
of plates 


Cu xt 
N = 9353(R2 e 


that is, the total number of plates required is 
obtained by multiplying the capacity and the 
distance between the fixed and moving plates 
and dividing the result by the radius of the 
moving plates squared, less the square of the 
radius of the hole in the fixed plate, all 
dimensions being in inches, and the capacity 
being expressed in upF. One more plate 
is added to the number obtained 
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If we wish to find the distance between the 
plates permissible when a certain capacity 
is required, and the plates have a given sizc, 


8 (N — 1)(R? — r?) 
353 Cpp F 

The thickness of the spacing washer is 
then twice this amount added to the thickness 
of the plates. 

The table below is given to enable those 
who wish to build condensers themselves, 
the dimensions and number of plates required 
for various maximum capacities. 

As a matter of fact, from a practical point 
of view, the values calculated and those measured 
may differ by several per cent., simply on 
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Thus CF = —2353 X 4 X 44- 
0°0445 X 1,000,C00 
= 00014 AF. 

From the table the reader will be able 
to estimate the capacity of his- variable con- 
densers by comparing the dimensions of the 
plates, thickness of the spacing washers and 
moving plates. 


2.—How TO DEAL WITH FIXED CONDENSERS. 


In a fixed condenser we have one or more 
metal plates (copper foil generally), joined to 
one terminal, and another set joined to the 
other terminal, the two sets of plates being 
held apart with an insulator called a dielectric. 


Table showing the total number of plates of various dimensions as obtained from 
wireless dealers to be used in the construction of variable condensers to give the 
maximum capacities quoted. 


— — — 


| i 


Diameter of moving | Diameter of moving | Diameter of moving | Diameter of moving 


Maximun plate 21“. plates = 2 5/16”. plates = 4”. plate 3}’. 
capacity. Spacing washer Spacing washer Spacing washer Spacing washer 
| mfds. = 0-095” thick. = 3/32” thick. =- 4” thick. = 0-1” thick. 
Moving plate Moving plate Moving plate Moving plate 
= 0-023" thick. = 0-036” thick. = 0-036” thick. 0-023” thick 
| Total number Total number Total number Total number 
i | of plates of plates of plates of plates 
0001 i 65 | 65 33 4l 
0:0005 33 33 17 21 
0-0002 13 13 7 9 
0-0001 7 7 3 5 


| 


account of the difference in thickness of 
spacing washers, plates not lying true, etc., 
and the factor r which appears in the formula 
may be omitted without risk of serious error. 
This, however, does not mean that the formula 
is inaccurate, but that condensers are not 
ordinarily built with the accuracy which the 
formula assumes. 

Example.—If the moving plates of a 
condenser havea radius of two inches, the spac- 
ing washers are } in. thick, and the plates 
0'036 in. thick (= No. 20 S. W. G.), what is 
the maximum capacity of the condenser if 
there are altogether 45 plates ? 


Now IF = 1,000,000 nF. 


_ 9353 X e (N —1) x R? 


t X 1,000.00) 
N=45 . Oe I) = 44 
Ra 2 4 
i thickness of spacing washer — thickness of plates 


2 
0°125 — 0'036 


; = 0'0445 inches. 


The dielectric chosen is generally mica, 
because mica offers many advantages not 
possessed by other materials. 

Using the centimetre units, the capacity of 
a condenser in uF with N plates, the mica 
being ¢ cms. thick and having a specific 
inductive capacity of K (see “Wireless Theory,” 
page 78, April 21st issue), and the metal 
plates overlapping by A square cms., 


c'o885KA(N — 1) 
t i 


Using the inch unit for the dimensions, the 
formula is as follows :— 


CHF = 


nF = L225 KAN — I) 
Where K = the dielectric constant of 


mica (varies from 5 Ito 8). 


A = area of overlap of metal foils 
in square inches. 


N == total number of foils. 
t = thickness of mica. 
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The value of K for mica varies according 


to the quality of the mica, and how is anyone 
to know its value when the mica is purchased 
at a dealers? In the same way, the dealer 
may say the mica is 0-002 in. thick, and while 
some pieces may be, a lot of pieces are not, 
and are likely enough 50 per cent. out. In 


It will be seen that the area of overlap is equal to 
A X B where A is the width of one foil and B is the 
dength of foil covered by a plute of opposite polarity. 


addition, the formula assumes the space 
between the metal plates, let us say, is all 
mica, therefore when the plates are not clamped 
tightly together, leaving a film of air between 


the plates, as well as the mica, the nett value 


of K for the dielectric is lowered immediately 
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It is quite apparent, therefore, that if you 
wish to make a fixed condenser which shall 
have a capacity the same as its calculated 
capacity, the condenser must be very accurately 
made, from components of Known dimensions 
and quality. 

In the case of mica ordinarily purchased, 
the value of K may be taken as 5:5, and its 
thickness as 0:002 in. 

The formula may then be simplified con- 
siderably. By putting in the above values it 
becomes 

CF = 0-00062 A x (N — 1). 

Example.—What is the capacity of a fixed 
condenser built of mica whose dielectric 
constant is 5·5, and which is 0-002 in. thick; 
the metal foils have an overlap of 1 square 
in., and there are a total of three plates. 

Cmfds. == 0:00062 x I X 2 
= 0:00124 mfds. 

The table below has been worked out from 
the above formula, and should be helpful. 
It will be noticed that if the thickness of 
the mica is doubled, the capacity is halved, 
and so on. Also if the area of the metal foils 
is doubled the capacity is doubled. 


Table showing the number of plates and the area of overlap for various fixed condensers. 


Mica is the dielectric, 0-002”. Its dielectric constant is taken as 5:5. 


Keen tn Capacity in mfds. 
square inches 0-10 0-20 | 0-30 | 0-40 0-50 | 
2 0-000062 0-000124 0-000186 0-00025 0-0003 1 
3 0-000124 0-000248 60000372 0-0005 0-00062 
4 0-000186 0-000372 0-000558 ' 000075 000093 
Number 5 0-000248 0-000496 0-000744 0-001 000124 
6 0-000310 0-000620 | 0-000930 0:-00125 : 0-00155 
of : 7 0-000372 -000744 | 0-001116 | 0:0015 i 0-00186 
| 8 0-000434 0-000868 0-001302 6.00175 000217 
plutes. 9 0-000496 0-000992 | 60001488 0-0020 000248 
: 10 0000558 0-001116 | 0-001674 0-00225 )-00279 
11 0-000620 0-001240 | 0-00186 0:0025 0-00310 
12 0-000652 0-001364 | 0-002046 0-00275 0-00341 
Arein Capacity in mfds. Di | 
square inches. 0-60 0.80 1-0 2-0 40 | 60 ' 
2 0-000372 0-000496 0:00062 0-O00124 0-00248 | 0-00372 | 
3 0-000744 0-000992 0-000124 0-00248 0-00496 9000744 
4 0-001116 0-001488 | 0-00186 0-00372 0-00744 | O-OLLIG | 
Number 5 0-O01488 0-001984 ` 0-00248 0-00496 6.00992 | 0-O1488 
| 6 0.001860 000248 00031 000620 001240 001860 
of = N 0-002232 0-002976 | 0-00372 000744 0-01488 | 0-02232 
8 0-002604 0-003472 | 0-00434 0-00868 0-01736 0-02604 | 
plates. 9 0-002976 6.003968 0.60496 0-0092 (-O1984 0-02976 
10 0-003348 O-OO4064 0-000558 0-O1116 0-02232 0-03348 | 
11 9.00372 D-00486 0-0062 0-0124 0-0248 0-0372 
12 0-004092 0-005456 : 000682 0-013664 0:-02728 0-04092 | 
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NEW INSTRUMENTS AND DEVICES. 


The Roofaffix ’’ Aerial. 

A device for arranging an aerial on a 
housetop, which is of special interest to the 
flat dweller, has been introduced by Messrs. 
B. Byron & Co., of Liverpool. Provision is 
made by means of brackets for supporting a 
2-wire aerial at a distance of a few feet from 
the walls and roof. The arrangement obviates 
the risk of damage to property. It is mechani- 
cally strong and reasonably easy to fix, and 
provides an efficient aerial for reception purposes. 


A New Condenser. 

A new condenser of sub- 
stantial design has been 
introduced by Messrs. J. 
Lipowski & Co., of 614, Old 
Ford Road, Bow, E.3. A 
special feature in the design 
is a substantial cast alu- 
minium top plate to which 
the spindles which carry the 
fixed and moving plates are 
secured. The strength of 
this plate overcomes the diffi- 
culties which arise when 


securing the condenser to the 
instrument panel, for, should 
the panel be not quite flat, the 
aluminium top plate of the 
condenser is not likely to be 
distorted in consequence. 

An end plate of cast 
aluminium is also a good 


Above: The “ Roofaffix”’ Aerial 
Centre: Messrs. Lipowsky’s 
New Condenser. 

Left: The Efficient Change-over 
Switch made by Messrs, Wilkins 
and Wright Ltd. 
feature in the construction of 
this condenser, while to 
facilitate assembling, the 
spindle of the moving plates is held in position 
by means of a spring washer. The capacity of 

the condenser shown is 0.0015 microfarads. 
Change-over Switch for Panel Mounting. 

A change-over switch specially designed for 
use in changing out the circuit arrangements 
in receiving apparatus is placed on the market 
at a reasonable price by Messrs. Wilkins & 
Wright, Ltd., of Birmingham. The design 
provides for minimum losses, so that the 
switch can be introduced into high or low 
frequency circuits. It occupies quite a small 
space on the face of the panel, and is easi 
secured by a nut on the spindle and a stop-pi 
engaging in a hole on the under side of the 
instrument panel. 

With the present extensive use of circuits 
embodying involved switching arrangements, 
the introduction of this switch will be 
appreciated by all experimenters. 

: C 
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A PRACTICAL COURSE IN THE PRINCIPLES OF WIRELESS 


EXPERIMENTS 
FOR ‘THE RADIO AMATEUR 


Before useful ex 
aerial circuit. 


imental work can be undertaken it is essential to know the constants of the 
imple methods are described in this instalment for determining the natural 


wavelength and the capacity of the aerial. 


By Maurice CHILD. 


Vice-Chairman of the Radio Society of Great Britain 


` EXPERIMENT NO. 7. 


To measure the approximate natural 
wavelength of the aerial. 
Apparatus required: 
1 Unshunted or sparking buzzer, 
1 Dry cell, 
1 Wavemeter 
telephones. 

The object of this experiment is to determine 
the approximate wavelength of the aerial 
circuit, i. e., the wavelength to which it will 
most readily respond without the addition of 
any inductance or condenser in conjunction 
with it. 

It is important for every serious experimenter 
to know the wavelength to which his aerial, 
when joined to earth, is most sensitive, and 
this wavelength is called the natural wave- 
length. Putting the matter in another form— 
if the aerial is caused to oscillate, and radiate 
electric waves, the length of these waves and 
frequency of the oscillating currents will be 
governed by the inductance and capacity, 
and, to a very slight extent, the resistance of 


with crystal detector and 


Fig. 13. 


the aerial circuit, and these constants therefore 
determine the natural period. 

A precaution should be taken that the aerial 
is thoroughly well insulated, especially at the 
free end. 

The sparking or unshunted buzzer is joined 
up to a dry cell, and the aerial joined to either 
the iron frame or contact pillar of the buzzer, 
as already indicated in Experiment 4 (see 
Figs. 5 and 6“). 

The earth wire should make a small loop 
of one or two turns of approximately 4 ins. 
diameter (Fig. 13). This can be done quite 
easily by stapling the earth wire to the wall 
just above the level of the table, and may be 
permanently left. This loop will be found useful 
if it is desired now and again to energise the 
aerial for any purpose. 

The wavemeter inductance is brought within 
an inch or two of this earth loop. The buzzer 
is now set in operation, and very weak high 


* Page 171, May 12th, 1923. 


5-35 TURN INDUCTANCE 


Method of energising the aerial in order that the natural wavelength may be measured by ‘he 


calibrated receiving circuit. 
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frequency oscillations will be generated in the 
aerial circuit. 
The wavemeter must be tuned to give a 
maximum response in the telephones to these 
oscillations, and, when this has been done, 
a reference to the condenser position and the 
inductance coil employed will give the wave- 
length on comparison with the chart or curve. 
With small aerials, somewhat under the 
maximum usually licensed by the Post Office, 
a 25-turn Igranic coil will be found to cover 
the wavelength range, but with larger aerials, 
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a 35-turn coil will be needed. The wave- 
length recorded should come within the range. 
of from 150 to 250 metres, 

NorE.—It will be found that the maximum 
position of the resonance is not very s 
and, for this reason, care should be taken to 
keep the wavemeter inductance as far as 
possible from the earth loop, and also from 
close proximity to the buzzer itself, as some- 
times direct inductive effects from the buzzer 
magnets may be produced, and make the 
experiment difficult to perform with accuracy. 


EXPERIMENT No. 8. 


To measure the approximate capacity 
of the aerial. 
Apparatus required :— 
1 Shunted buzzer, 
1 Dry cell, 
A 100-turn inductance coil and mounted holder 
for same, 
Standard variable condenser, 
1 Double-pole 2-way switch, 
A tunable receiving circuit, 
with crystal detector. 


The object of this experiment, as already 
outlined, is to determine the capacity of the 
aerial. This is useful as, once it is known, 
the experimenter is able to determine with a 
very fair degree of accuracy the wavelength 
which the aerial circuit will respond to when 
an inductance coil of known value is inserted 
between the aerial and the earth. 


or wavemeter 


Fig. 14. Circuit arrangements necessary for_determining the capacity of the aerial. 


It should be mentioned, however, that 
in cases where the inserted inductance is a 
very small amount, the calculated wavelength 
determinations are not strictly accurate, unless 
the actual inductance of the aerial itself is known, 
but in practice, for wavelengths of 200 to 309 
metres or so above the natural wavelength of 
the aerial, the added inductance is of sufficient 
dimensions to make the calculation accurate 
enough for all practical purposes. The pro- 
cedure is as follows: 

The shunted buzzer is connected in series 
with the dry cell and the 100-turn inductance 
coil. The inductance coil, in turn, is connected 
to the middle terminals of a double-pole 2-way 
throw-over switch. The terminals of the 
switch marked A (Fig. 14), is connected to 
the aerial and earth, and the terminals marked. 


AERIAL 


STANDARD 
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“B” to the standard calibrated condenser, 
the shortest possible connections being used. 


A detector circuit consisting of one 150-turn 
inductance coil and a small variable condenser 
(say 0.0005 mfds.), should be set up and the 
two inductances coupled fairly loosely to each 
other. 

On setting the buzzer working, high fre- 
quency oscillations will be set up in the aerial 
circuit when the switch is placed in position 
A.“ Some of this oscillating energy will be 
induced into the detector circuit C when 
the latter is brought into resonance by means 
of the 0-0005 variable condenser. This point 
of resonance should be accurately determined. 

The change-over switch is now put into 
position B” and the standard condenser 
swung round to such a position where the 
maximum signal strength from the buzzer 
is obtained in the receiving telephones. The 
circuit C ” must on no account be altered 
from its original setting when the switch is 
in the A” position. 

The capacity of the condenser across the 
terminals B” is now equal to that of the 
aerial circuit. It is suggested that the values 
determined in the previous experiment and 
this one should be set out on a suitable card 
or paper, and posted up in some convenient 
place in the experimenter’s laboratory. 

A useful extension of the above experiment 
can be made in some cases. It frequently 
happens that the experimenter is able to make 
an alternative earth connection, such as a 
buried plate, or. wires in the ground, as well 
as the more usual connection to the water 
main system of the house. In this case the 
alternative earth connection can be joined 
as indicated by the dotted line in the diagram 
(Fig. 14), and the first earth connection 
removed. 

The capacity of the aerial has now to be 
remeasured, and it will be necessary to alter 
circuit C” for maximum signals. A note 
should also be made as to the difference in 
strength of the signals when either one or 
other of the earth connections is used. For 
this purpose a constant distance between the 
two inductance coils should be maintained. 


A further test can also be made using both 
connections to earth, and again the variation 
of signal strength (if any) noted. In general, 
that earth system which gives maximum 
signal strength will be found the most useful 


when the time comes for receiving actual- 
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signals. It may be, however, that signals 
from certain stations will be found better on 
the water-pipe earth, and, from other stations, 
on the ground earth; therefore it is con- 
venient to make these two connections easily 
available. 


Review. 


ELECTRONS, ELECTRIC WAVES AND WIRELESS | 
TELEPHONY. By J. A. Fleming, M.A., 
B.Sc., F.R.S. 


HIS book* is a reproduction, with 

some amplification, of the course of 

Christmas Lectures given by the author 

at the Royal Institution of Great Britain, 

London, in December, 1921 and January, 
1922. 

Professor Fleming, besides being the author 
of several standard works, is the inventor of 
the thermionic valve. He is also well known 
to the readers of this journal through his 
contributions from time to time, and this 
book gathers together a number of his articles 
which have appeared in this journal during 
the five months, October, 1922, to February, 
1923. 

The book opens with a discussion on surface 
waves on liquids, waves in the air, and wave 
production. 


Chapters III and IV deal with the architec- 
ture of the atom, the electron theory, electro- 
magnetic fields, forces and radiation. 


The remainder of the book is devoted to 
the practical problems of telephony—the 
methods of producing and detecting electric 
waves, the nature of sound waves, the valve 
oscillator, methods of modulation, valve trans- 
mitting and receiving apparatus, and aerials. 

Professor Fleming is noted for the remarkable 
manner in which he is able to explain difficult 
things simply and clearly, and those who 
have little knowledge of wireless will find 
this little book of the greatest assistance. 


The book is a standard work, and fills a 
distinct gap in wireless literature. 


* ELECTRONS, ELECTRIC WAVES AND WIRELESS 
TELEPHONY. By J. A. Fleming, M. A., D. So., F. R. S. 
(London: The Wireless Press, Ltd., 12-13, Henrietta 
Street, Strand, W.C.2. pp. 326. Price 7/6. Post 
free, 8s). 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY—X. 


It is the purpose of the writer to deal with the principles underlying the action of wireless receivers and 
transmitters, Those who know why, obtain much pleasure which is not experienced by those who have no 


idea of the action of their wireless set. 


The series has been specially designed so that the reader who follows each section as it appears will 
have obtained a complete wireless education with a minimum of time and trouble, and he will be in a 
position to successfully design his own wireless equipment. 

In previous sections the writer has dealt with the principles of electricity such as the effect of resistance, 


capacity and inductance. 


The last two sections deal with alternating current work, the study of which is 


important to those who desire a clear understanding of wireless. 


By W. JAMES. 


26.—Time Constant. 

N section 21 we dealt with the relation 

between current and pressure in a series 

circuit comprising resistance and capacity. 
When a condenser without resistance is con- 
nected with a battery, assuming the battery 
and leads have no resistance, the condenser is 
charged practically instantaneously. When, 
however, resistance is present, a short time 
passes before the condenser is fully charged. 
The higher the value of resistance, the longer 
the time taken. The quantity RC, that is 
the product of the resistance in the circuit 
and the capacity in farads, is called the time 
constant. Considering Fig. 58, when switch 
A is closed, at the end of time RC, the condenser 
will have received 63 per cent. of its charge. 


illustrating the 
discharging of a condenser in a circuit as shown. 


Curves charging and 


Fig. 58. 


When the switch A is opened and B is closed, 
in time RC, the condenser will have lost 63 per 
cent. of its charge. Curves A and B show 
the charging and discharging currents referred 


to. 


— — — ͤ'—ẽ— RJ—ᷓ— 


* Prof. Morecroft. 


The current at any instant in the circuit 
may be calculated thus :— 


1 f (Ro) where 


E = pressure of battery. 
R resistance in ohms. 
C = capacity of condenser in farads. 
It will be noticed the shape of the charging 
and discharging current curves is the same. 
If the condenser C has a capacity of o- o01 
mfds., and the resistance 500,000 ohms,“ the 
time constant of the circuit is 0.0005 seconds. 
In the case of a circuit containing resistance 


and inductance, the quantity 5 is equal to the 


: 3 L 
time constant, that is, in time R seconds, the 


current will have reached 63 per cent. of its 
final value. The quantity L is the inductance 
of the circuit in henries, and R the resistance 
in ohms. 


27.—The Series Circuit, 

Suppose now we have a circuit consisting of 
resistance, capacity, and inductance all in 
series, as shown in Fig. 59. When an alternat- 
ing pressure is connected to the circuit, a 
resultant current, which is composed of three 
currents, will flow. There will be a voltage 


R A f t B 
i 
E voLTs 
c S 
Fig. 59. Series circuit with resistance capacity 


and inductance. 


drop across each portion of the circuit. The 
voltage drop across the resistance of R ohms is 
equal to RI volts. This drop is in phase 
with the current as represented in the vector 
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construction of Fig. 60, where it is represented 
by OA. The voltage drop across the con- 
denser of capacity C farads is represented by 
OC in the figure, and its magnitude is given 


by 2 The condenser current and voltage 


differ in phase by 90°, the condenser current 
leading and as the drop across the resistance 
is represented by the horizontal line OA, the 
drop across the condenser is represented by 
the line OC, which is at 90° to OA. The 
drop across the inductance of inductance L 
henries is given by JwL volts and is represented 
by OB, which is at right angles to OA, because 
the current through a choke coil lags behind 
the pressure by 90°. 


It will be noticed the pressure drop across 
the inductance and capacity are opposite, 
which means that the magnetic energy associ- 
ated with the mductance helps to charge up 
the condenser and vice versa. The difference 
in pressure across the ends of the coil and 
condenser, AB in Fig. §9, is therefore less 
than the pressure drop across either the coil 
or the condenser. The subtraction may be 
made arithmetically, since the two pressures 
are exactly in opposition ; the total pressure 
is thus as represented by the right-hand 
Fig. 60. The magnitude of OD represents 
the difference between the pressures OB and 
OC. The resultant pressure E is given by 
OF, which is the vector sum of OD and OA. 
From the construction it is seen the capacity 
reactance predominates over the inductive 
reactance, therefore the resultant current will 
lead the applied pressure. The angle of lead 
is represented by the angle 6 in Fig. 60. From 
the vector construction it is seen that the total 
pressure E may be written v (OAF + (ODY 


Since OA = RI volts 


and OD = EA — wLI 
wC 


or 1 2 — oL) 
EVN (| +, -oL | ) volts, 


— .. 
SS 
a/R? + + (ze — wL) 
It is plain that when the quantity wL, 
which is the inductive reactance, is greater 


and 1 amperes. 
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than the capacitative reactance 505 the quan- 


wC 


smaller is always taken from the greater. The 
equation just givenis Ohm’s law of the alternat- 
ing current circuit, the quantity 


| 
V + ( — wL) 
being called the impedance. Impedance is 


comparable with resistance, in so far that 
each represents the opposition of a circuit 


2 
tity in the brackets, will be 4150) . The 


Celul 
OTe Ri 
1 mieten 
C- D aF 
C 
Fig. 60. Vector diagram showing phase relationship 


in a circuit such as Fig. 59. 


to the flow of current. The impedance, like 
resistance, is expressed in ohms, and is 
represented by Z. 


When the inductive reactance wL ohms 
I 


— 


is greater than the capacity reactance, JC 


ohms, the resultant current will lag behind 
the pressure; on the other hand, when the 


quantity 50 exceeds wL, the resultant 


current will lead. 
The phase difference (See Fig. 61) is given 
by 


wL — — 
Tan 0 = R or simply 
Tan ọ = reactance 
resistance 


It will be instructive at this stage to take an 
example which will serve to bring out im- 
portant points. 

Suppose the A have the following 
values—see Fig. 61. R= 150 ohms, C = 
10 microfarads or nee farads, L = 2 
henries, E = Foo volts, f = 50 cycles, 
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Now w = 2rf = 314 
R? = 22,500 ohms 
wL = 628 ohms 


ay SE 
Z= * (-c 
= v 22,500 + 96, 100 
344.4. ohms. 
— Ë or 2 — 
The current 1 Zor ve a 1.45 amperes. 


The voltage drop across the resistance is 
equal to RI or 150X 1.45 = 217.5 volts. 
The voltage drop across the condenser is 


equal to = or 1.45 X 318 = 461.1 volts. 


=o = 318 ohms 


COn Ls 2 HENRES 


500 VOLTS 
SO CYCLES 


Fig. 61. When the com- 
ponents have the values given, 
the total current is equal to 
1-45 amperes. 

The lower diagram shows the 
vector construction. 


The voltage drop across 
the coil is equal to wCZ or 
628 X 1.45 = 910.6 volts. 

Now it will be noticed 

c _ the pressure drop across 
the condenser is practically equal to the 
applied pressure, while the pressure drop across 
the coil is nearly twice that of the applied 
pressure. As explained before, the condenser 
and coil pressures are in opposition, and one 
may be taken from the other. This is shown 
in the vector diagram of Fig. 61. In the 


example wCI — = = 910.6 — 461.1 or 449°5 


volts. 

The vector sum of this pressure, and the 
voltage drop across the resistance should equal 
the applied pressure, or 

a/ (217.57 + (449.5 1 oo volts. 

It may be emphasised here that, as shown in 
the above example, the pressure across a portion 
of a series circuit may greatly exceed the applied 
pressure. The insulation should therefore 
be carefully seen to. 
28.—Series Resonance. 

Now it must be quite plain that the capacity 
and inductance in a series circuit may have 
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such values that their reactances neutralise. 
When this is the case, the magnitude of 
the pressure drop across the coil and condenser 
is equal, and only olimic resistance limits the 
current flow. Thus in the vector diagram, 
Fig. 61, when OB and OC are equal, they 
neutralise exactly, and the pressure applied 


drives a current of magnitude A through the 


circuit. In the example above, the current 


would be or 3.33 amperes. . 

Let us suppose the inductance of the coil 
L in the above example is variable, and find 
at what inductive value resonance will occur. 
I 


wC. 
substituting 


Now wL must be made equal to 


i I I 
Writing wl = oC L= 20 
the values given in the example, 

1 
L= (314)? x 0.00001” or just over I henry. 
A Thus, when the inductance has this value, the 
inductive and capacitative reactances neutral- 
ise. The vector diagram is given in Fig. 62 


we 


. l : 
Fig. 62. When L is equal to 6 only resistance 


is effective in the circuit so fur as the total current 
which flows is concerned. We have then electrical 
resonance. 


Now the drop im pressure across the coil is 
exactly equal to the drop across the condenser, 
and since the two pressures are acting in 
opposition, the net pressure is zero. We 
have then only resistance limiting the flow of 
current in the circuit. 


Instead of writing wl = 5 for resonance 


or 


9 
2 


w = 


I 
LC Vv LU. 


we may write w 
Since w = anf 
s where L is in henries and C 
is in farads. 

The result is of fundamental importance. 


» 
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Wireless Club Reports. 


NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as 
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased 


to consider for publication papers read before Societies. 


with the Radio Society of Great Britain. 


An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated. 


The West London Wireless and Experimental 
Association.“ 


On Tuesday, May 8th, an article from one of the 
wireless publications dealing with Crystal Recep- 
tion,” was read by Mr. A. Labram, and questions 
were then raised and answered by various members. 

Full particulars regarding membership of the 
Association will be gladly sent to all enquirers by 
the Hon. Sec. 

Headquarters: The Acton and Chiswick Poly- 
technic, Bath Road, Chiswick, W.4. 

Hon. Sec., Horace W. Cotton, 19, Bushey Road, 

Hayes, Middlesex. 


The Willesden Wireless Society.* 


Capacity formed the subject of an extremely 
interesting lecture delivered by Mr. E. Earnshaw- 
Wall on May 8th. Much attention was devoted to 
Leyden jars and particulars of some valuable 
experiments witnessed by the lecturer. 

Applications for membership should be addressed 
to the Hon. Sec., G. D. Wyatt, 70, Craven Road, 
Harlesden, N.W.10. 


The Kensington Radio Society.* 

At the May meeting of the Society, Mr. W. J. 
Henderson gave a lecture on the various types 
of B. B. C.“ one, two and three-valve receivers, 
demonstrating the instruments on the Club aerials, 
and the contrasted results obtained from different 
combinations were most instructive. 

The Hon. Sec., J. Murchie, of 2, Sterndale Road, 
W.14., will be pleased to answer any enquiries as 
to membership. 


The Stoke-on-Trent Wireless and 
Experimental Society.“ 


An interesting discussion on Reaction,“ opened 
by Messrs. F. J. Goodson, B.Sc., and F. T. Jones, 
took place on May 10th. Mr. Goodson first dealt 
with re-radiation, what it is and how it is caused, 
and Mr. Jones dealt with its detection and pre- 
vention. A keen discussion followed, in which 
the subject was thoroughly considered from all 
aspects. 

Hon. Sec., F. J. Goodson, B.Sc., M. I. Mech. E., 
Tontine Square, Hanley. 


Sutton and District Wireless Society.* 


An instructive lecture was given by Mr. G. G. 
Blake on Wednesday, May 9th, entitled“ Some 
Historical Notes on Radiotelephony and Tele- 
graphy.” 

Meetings are held on the second and fourth 
Wednesdays in the month, and the Committee 
hopes to arrange regular lectures of interest on 
every first meeting in the month, the second 
meeting taking the form of a practical evening. 

Hon. Sec., E. A. Pywell. Stanley Lodge, 
Rosebery Road, Cheam, Surrey. 


Swansea and District Radio Experimental 
Society.“ 


“The Elementary Principles of Wireless Tele- 
graphy ” was the title of an interesting lecture 
delivered on May 9th by Mr. R. G. Isaacs, M.Sc., 
A. M. I. E. E., of the University College, Swansea. 
In passing a vote of thanks, the members also 
expressed their indebtedness to the University 
authorities. 

Hon. Sec., Herbert T. Morgan, 218, 
Street, Swansea. 


The Lewisham and Catford Radio Society.* 


At a well attended meeting held on May 10th, 
Mr. R. J. Stanley lectured on various types 
of Double Magnification Circuits.” 

The Secretary will be pleased to see any prospec- 
tive members on any Thursday evening at the 
Society’s new headquarters, Y. M.C.A., 432, High 
Street, Lewisham. 

Hon. Sec., F. A. L. Roberts, 43, Adelaide Road, 
Brockley, S.E.4. 


Paddington Wireless and Scientific Society.“ 
On Thursday, lOth, Mr. W. Bursall, 


Oxford 


May 


A. M. I. E. E., read an instructive paper entitled 


Flow Meters.“ dealing with the measurement 
of the flow of liquids and steam with the aid of 
electricity. 

Hon. Sec., L. Bland Flagg, 61, Burlington Road, 
Bayswater, W. 2. 


The Ilford and District Radio Society.“ 


On May 3rd, a discussion on Low Frequency 
Amplification ”’ was held. Mr. J. F. Payne opened 
the discussion by enumerating the advantages and 
disadvantages of this method of amplification. 
Mr. A. E. Gregory (Hon. Sec.) recommended the 
use of iron cored choke instead of the customary 
L.F. intervalve transformers. Mr. J. N. Nickless. 
A. I. E. E. stated that in his opinion the question 
of the employment of open cored L.F. transformers 
had not received sufficient attention. 

Hon. Sec., A. E. Gregory, 77, Khedive Road, 
Forest Gate, E.7. 


Wimbledon Radio Society.* 


An informative lecture was delivered on Thursday, 
May 10th, when Mr. C. E. Palmer Jones dealt with 
The Construction of Valves.“ All interested in 
Radiotelegraphy and kindred sciences in Wimble- 
don and district are cordially invited to join and 
applications for new membership will be welcomed 
by the Hon. Sec., C. G. Stokes, 6, Worple Avenue, 
Wimbledon, S.W.19. 


Eastbourne and District Radio Society.* 


On Thursday, Mav 10th, a very interesting 
lecture was given by Mr. W. S. Maddock, at_the 
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Technical Institute, the subject being The Origin 
of Wireless Telegraphy.”’ 

Capt. Adamson then gave a demonstration with 
a set designed and built by himself; with the loud 
speaker, reception of speech and music was heard 
clearly from 2 LO, both on indoor and outdoor 
aerials. 

The Society has now been in existence for 
11 months and the number of members steadily 
increase, the total now being over 50. Many 
novel features are in course of preparation in 
connection with future programmes. Application 
for membership should be addressed to Hon. Sec., 
W. F. G. West, Bridle Gate,“ Willingdon, Sussex. 


The Leeds and District Amateur Wireless 
Society.“ 

At the instructional meeting held on May llth, 
the President, Mr. A. M. Bage, lectured upon 
“ Aerials—Outdoor, Indoor and Loops,” discussing 
the principles of wave motion through the ether and 
showing how the energisation of transmitting and 
receiving aerial systems is brought about. 

On May 18th, Mr. A. F. Carter, A.M.I.E.E., 
lectured upon Liquid Air and Oxygen,” Mr. W.G. 
Marshall presiding. Thanks to the valued support 
of Mr. Jakeman, of the British Oxygen Co., Shettield, 
the lecturer was enabled to exhibit apparatus and 
conduct a variety of very instructive experiments 
using liquid oxygen, which the lecturer dealt with 
in its relation to valve manufacture and other 
allied work. 

The Hon. Secretary has pleasure in announcing 
that the subscription for the remainder of the 
session, which includes twelve lectures, etc., has 
been declared half the annual subscription. 

Hon. Sec., D. E. Pettigrew, 37, Mexborough 
Avenue, Chapeltown Road, Leeds. 


Tottenham Wireless Society.* 

On Wednesday, May 16th, Mr. A. G. Tucker 
lectured on Radium and the Constitution of 
Matter.” 

The lecture was followed by a competition for 
Novel Crystal Sets, some of which took the form 
of an inkstand, a book, a matchbox and a paper- 
weight. The prize of £1 went to the owner of a 
handsome writing case set incorporating special 
switching arrangements. 

On Saturday, May 19th, 14 members visited 
Croydon Aerodrome by kind permission of the 
Commanding Officer. 

A visit to a Ship Station has been arranged for 
the near future. Membership to this Society is 
open to all interested in radio, and particulars will 
be forwarded on application to the Hon. Sec., 
N. J. Glyde, 137, Winchelsea Road, Tottenham, 
N.17. 


The Finchley and District Wireless Society.* 
At the first monthly summer meeting on May 17th, 
Mr. Nicholls, Treasurer, resigned his post, but Mr. 
Wilck kindly volunteered to take on the responsi- 
bilities and was duly elected. 
Hon. Sec., A. E. Field, 28, Holmwood Gardens, 
Finchley, N.3. 


Plymouth Wireless and Scientific Society.* 

A lecture on “ Magnetism,” was given on May 
15th, by Mr. S. G. Monk, B.Sc., who dealt with 
the subject particularly in its application to 
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inductances. The Society’s three-valve set is 
nearing completion. Full particulars of membership 
can be obtained from the Hon. Sec., P. M. Fowler, 
Plymouth Chambers, Old Town Street, Plymouth. 


Chesterfield and District Radio Society. 

The Society held its first exhibition of members’ 
apparatus on Tuesday, May 8th, at the Central 
School, Chesterfield. His Worship the Mayor, 
Alderman G. Clarke (President) was present. 

Demonstrations were given during the evening 
with several of the members’ sets and broadcasting 
was received from the various stations. 

Hon. Sec., J. Hambidge, Beetwell 
Chesterfield. 


The Hall Green Radio Society. 

Dr. Ratcliffe (2 OX) delivered an interesting 
lecture on May 9th, entitled ‘‘ The Fundamentals 
of Wireless Reception.” The President, Mr. H. H. 
Whitfield (2 LG), occupied the chair. Experiments 
and drawings illustrated Dr. Ratcliffe’s excellent 
exposition, which was warmly received. 

Mr. F. C. Rushton, Hon. Sec., announced that 
arrangements had been made for a visit of the 
members to the Birmingham station of the British 
Broadcasting Company (5 IT) on May 26th. 


Anerley Wireless Society. 

Several new members were enrolled on May 9th, 
and at the same meeting it was decided that 
during the new session special elementary lectures 
and demonstrations should be given for the benefit 
of beginners. 

All interested and who live in the district should 
communicate with the Hon. Sec. 

Headquarters: 177-179, Maple Road, Penge. 

Hon. Sec., F. Bailey, 25, Newlands Park, Penge. 


Bexhill and District Radio Society. 

An instructive explanation and demonstration 
of the seven-valve polar set was given by Mr. 
L. E. Owen, of the Radio Communication Company, 
on Thursday, May 10th. Very clear reception 
was obtained from 2 LO, but atmospherics were 
annoyingly abundant. The lecturer afterwards 
gave some useful advice to the members on the 
building of the Society’s three-valve set. 

Hon. Sec., A. J. Hill, 15a, Sea Road, Bexhill- 
on-Sea. 


Street, 


Salisbury and District Radio Society. 

An interesting and instructive lecture was given 
by Capt. Hobbs, of the Tank Corps, Wareham, 
on May 10th, his subject being The Practical 
Application of Theory.” Capt. Hobbs described 
a new single valve circuit of his own design, and 
also gave the constructional details of a heterodyne 
wavemeter especially suitable for low wave- 
lengths. l 

It has been arranged to meet only once a month 
during the summer, and to spend field days with the 
Club's set. 

There is plenty of room for new members, and 
prospective members should communicate with the 
Hon. Sec., H. F. Flutcher, 19, Fisherton Street, 
Salisbury. 


New Society for Doncaster. 
At a meeting held in the Technical College, 
St. George's Gate, Doncaster, on May 10th, it was 
decided to form a Society under the name of The 
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Doncaster and District Radio Society.“ The 
officials appointed were as follows: — Chairman, 
Capt. C. B. Platt, R. E.; Hon. Treas., J. T. Storrow ; 
Hon. Sec., H. Wilson; Assist. Hon. Sec., R. A. 
Yates. A Committee of three was also elected. 

We shall be glad to have the address of the Hon. 
Secretary. 


Liverpool Wireless Society. 

Radio Reception was the title of a very 
comprehensive and illuminating talk given on 
May 10th by Messrs. Pyrah and Atkinson, of the 
Igranic Electric Co., Ltd. 

Mr. Pyrah outlined the development of wireless 
to the present dav. By means of lantern illus- 
trations the members were shown the complicated 
machinery employed by the Igranic Electrical 
Company for the manufacture of their honeycomb 
duolateral and gimball mounted coils. 

Mr. Atkinson dealt with the best methods for 
overcoming the screening of aerials, illustrating 
his remarks with lantern slides. 

The Society would like to record publicly their 
indebtedness to the Igranic Electric Co., Ltd., and 
the Western Electric Co., Ltd., for a most instruc- 
tive and enjoyable evening. 

Meetings are held on the second and fourth 
Thursdays in each month at the Liverpool Royal 
Institution, Colquitt Street, Liverpool. 

on. Sec., Geo. H. Miller, 138, Belmont Road, 
Liverpool. 


The Southampton and District Radio Society. 

A very interesting discussion on wavemeters 
took place on Thursday, May 10th, when Dr. 
McDougall had on view a buzzer wavemeter of 
his own construction, which he described in detail. 
Great interest also attached to the Hon. Secretary's 
exhibit of a Townsend wavemeter and a novel 
wavemeter of his own construction. 

The Hon. Sec. is P. Sawyer, 55, Waterloo Road, 
Southampton, who would be pleased to hear from 
local enthusiasts desirous of joming the Society. 


Bath Radio Club. 

A radio auction and social evening was held at 
the Red House on May llth. 

Before the auction an important resolution was 
put to the meeting, and unanimously carried, 
that the local press be authorised, upon experienced 
authority, emphatically to contradict recent state- 
ments that Bath is a blind spot. The contrary 
is evinced by the fact that members of the Club 
regularly receive all the British and Continental 
broadcasting—even America has been heard— 
and moreover, these results are, in many cases, 
obtained upon the smallest and most inexpensive 
sets. 

Hon. Sec., Geo. J. Barron Curtis, 
F.C.I.S., 6, Pierrepont Street, Bath. 


F.S.A.A., 


The North-West London Radio Society. 

A Society has been formed at Willesden under 
the above name, with headquarters at ‘ The 
Willesden Junction Arms Hotel, near Harlesden 
Station (Bakerloo Railway). 

At the first meeting, held on Wednesday, May 
2nd, the following officers were elected :— President, 
W. E. F. Corsham; Chairman, S. Blake; Hon. 
Secretary and Treasurer, L. A. Bray ; Committee, 
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A. Turner and S. Cook. Subscriptions were fixed 
at 10s. per year. An interesting programme is 
being arranged for the summer session, including 
visits to places of interest. Meetings will be held 
every Wednesday night at 8 p.m., and the Hon. 
Sec. will be pleased to receive applications for 
membership. 

Hon. Sec., L. A. Bray, 48, Manor Park Road, 
Harlesden. 


The Radio Association of South Norwood and 
District. 

At the Stanley Halls. South Norwood, on 
Thursday. May 17th. a lecture was given by Mr. 
E. A. Saunders, entitled A Few Considerations 
of Ether, Electrons and Material Phenomena.” 
The Chair was taken by Mr. S. W. Butters (5 VU). 
The lecturer advocated the study of the ether and 
electron theories in addition to experimental work, 
and explained the experiments of great scientists 
concerning these theories. 

It is hoped in the near future to be able to 
arrange a visit to the Croydon Aerodrome Radio 
Station. 

Hon. Sec., C. H. P. Nutter, 243a, Selhurst Road, 
South Norwood, S. E. 


A NEAT AMATEUR RECEIVER. 


Our photo shows the five-valve receiver con- 
structed by Mr. Arthur W. Botten, of Red 
Cottage,” Bourne End. By means of Dewar type 
switches, any combination of valves can be obtained. 
Compactness has been aimed at throughout, and 
the only visible wires are those to the phones or 
loud speaker. 
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Notes and News 


The first trials with direct wireless communica- 
tion between Sweden and America will be made 
at the end of this month. 

* e * * 

Balmoral Castle, it is understood, will be fitted 
with wireless before the annual visit of the King 
and Queen in August. 

è è è * 

With the idea of diminishing the use of narcotics 
and sleeping potions, a radio set with 150 pairs of 
phones is being installed in a New York hospital. 

è * è è 


Evidence on the broadcasting of news and its 
effect on the Press was given by Lord Riddell 
before the Postmaster-General’s Broadcast Com- 
mittee on May 29th. 

* e * * 

Messrs. Reuters, Limited, are taking over new 
premises to facilitate the handling of news by cable 
and wireless. 

* * è * 

Mr. René Stone (5 FM), of 3D, Bushy Hill Road, 

Camberwell, S.E.5, would be pleased to hear from 


amateurs who have heard his station working. 
* * * * 


Birmingham Broadcasting Station. ; 

Birmingham has changed the hour of its day 
transmissions, which were formerly 11.30 to 
12.30 a.m., to 3.30 to 4.30 p.m. It is expected 
that this alteration will be of great benefit to the 
trading community and similar changes may be 
made by other stations. 


Our illustration shows a group of successful com- 

petitors in a recent wireless competition for schoolboys 

organised by Messrs. Arding and Hobbs of Clapham 

Junction. The prizes included apparutus presented 

by the following firms :—Messrs. Munts, Thames 

Electric Wireless Co., H. W. Sullivan, Ltd., and the 
Lithanode Accumulators Co. 


Eastcote Fair. 

A wireless programme is promised for the annual 
fair, to be held on June 9th at The Sigers,” 
Eastcote, Middlesex. The receiving arrangements 
will be in the hands of the Marconi Company. 


Eastcote Fair is run in aid of charity, and provides 
an excellent opportunity of spending an enjoyable 
afternoon in a good cause. 

Radio Between Greenland and Denmark. 

In a few months’ time regular wireleas com- 
munication will be established between Denmark 
and Greenland, states a Copenhagen correspondent. 
Four atations will be erected for the purpose, and 
will be fitted with Poulsen Arcs. 


8 AE and 8 AE. 

Apropos of the note in our issue of May 12th 
regarding the French amateur call signs 8 AE 
and 8 AE, we now learn that these signs represent 
two distinct stations. The former is that of 
Dr. Pierre Corret, 97, Rue Royale, Versailles 
(Seine et Oise), and the latter is owned by La T.S.F. 
Moderne, Rue de Suresnes, à Rueil (Seine et Oise). 


Wireless and the Blind. 

Radio as a hobby appeals very strongly 
to the blind, and evidence of this is to be found 
in the Wireless News and Notes which appear 
in that attractive little magazine the St. Dun- 
stan’s Review, published monthly at St. Dunstan’s 
Hostel, Regents Park, N. W. I. price sixpence. 


St. Pancras Radio Society. 

A club has been formed under the above title 
to assist enthusiasts in St. Pancras and neighbour- 
hood in all spheres of wireless theory and practice. 
Will all who desire to learn more of this society 
please communicate with the Hon. Sec., R. M. 
Atkins, 7, Eton Villas, Hampstead, N.W.3. 


Errata. 

Anent the portrait in our issue of May 19th, 
of Miss Jessie Kenney, it should have been stated 
that this lady qualified for the P.M.G.’s first class 
certificate at the North Wales Wireless College, 
Colwyn Bay. 

The special H.F. Resistance with variable Inter- 
valve Reaction, described in the advertisement of 
Messrs. Radio Instruments, Ltd., in our last issue, 
has a wavelength range of 200-4, 000 metres, and 
not 250-400, as stated. 


— — — ŘŘŘÁ— = 


Books and Catalogues Received 


Instructions as to the Survey of Master’s and 

Crew Spaces. (Issued by the Board of Trade. 
p. 32. Price 6d. nett.) 

Sur La Théorie des Surfaces Portantes. By 


M. M. Roy. (Paris: Gauthier Villars et Cie., 
55, Quai des Grands-Augustins. pp. 132. Price 
12 francs. ) 


The Lisenin Wireless Co. An illustrated cata- 
logue entitled The Home of Wireless,” illus- 
trating and describing the Premterphone Receiv- 
ing Sets, for which the Company are the sole 
concessionaires. Catalogues and agency terms 
on request from the Company, at 59, Edgware 
Road, Marble Arch, London, W. C. 2. 

The Sterling Telephone and Electric Co., 
Ltd. (210-212, Tottenham Court Road, London, 
W. I). The Miracle of Radio: An Introduction 
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to Grand Opera.” An illustrated brochure 
dealing with Sterling Radio Instruments and 
accessories, and containing portraits of leading 
artistes of the British National Opera Company, 
Ltd. 

Autoveyors, Limited (84, Victoria Street, London, 
S. W. 1). Temporary Wireless Catalogue of 
Complete Receiving Sets of various makes and 
of all kinds of components and accessories. 
Price 3d. post free. 

Brown Brothers, Limited (Great Eastern Street, 
London, E. C. 2). Catalogue No. 197, giving 
particulars of radio instruments, component 
parts and accessories retailed by this well-known 
establishment. Also Catalogue No. 197/2, 1923, 
Nett Wholesale Price List. 


A Woman’s Radio Club. 


By Eva Coursey, B.Sc. 


HE 28th May, 1923, was destined to see 

another step taken in the development of 
radio in this country. It was the occasion of a 
dinner held to inaugurate the “ Radio Circle” 
at the Lyceum Club, Piccadilly. This, which is 
one of the largest women’s clubs, having branches 
in all the towns of importance throughout Europe, 
has study circles devoted to topics of special 
interest to its members, and the formation of a 
Radio Circle, due to the energy and organising skill 
of Miss Dicks, brings the educational side of the 
club into the front rank of progress. The Circle 
hopes to be affiliated to the Radio Society of 
Great Britain, and is the first society composed 
only of women to be devoted to this science. 

The chair at the dinner was taken by Mrs. 
Bigland, better known, perhaps, as Miss Florence 
Paxbury, who is already a member of the Radio 
Society of Great Britain. She spoke upon the 
improvement which may be expected in the quality 
of singing and speaking now that broadcasting has 
come to stay, since the radio artist will no longer 
be able to rely on the attraction of beauty, manner, 
or clothes, but will stand or fall simply on the merits 
of the performance. 

Among the guests who favoured the company 
with speeches were included such well-known 
wireless personalities as Admiral of the Fleet 
Sir Henry Jackson, Mr. Reith (general manager of 
the British Broadcasting Company), Mr. Hope- 
Jones (Chairman of the Radio Society), and 
Mr. Burrows, the well-beloved * Uncle Arthur“ 
of the children’s hour. ‘The last speaker made the 
encouraging announcement to amateur experi- 
menters that 2 LO will in future close down for 
half-an-hour (from 7.30 to 8 p.m.) each evening, 
so that real experimental work can be carried on 
at a more convenient hour than is now usually 
possible, and that the other broadcasting stations 
will also close down for a similar or longer period. 

After the dinner Mrs. Bigland gave a few examples 
of how not to speak by wireless, transmitting from 
2 BZ Marble Arch, which station Mr. Basil Davis, 
also one of the guests, had lent for the occasion. 
The reception on the loud speaker was somewhat 
marred by the very poor acoustic properties of the 
room, but provided a novel and interesting finish 
to an important event. 
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TRANSMISSION TEST 


TO BE CONDUCTED BY THE BRITISH 
WIRELESS RELAY LEAGUE. 


An official relay test has been arranged for Saturday, June 16th, 
and the following members are requested to take part 


2TF, sur, 5AZ,2JF, SOW, 2VC, 2MZ, 5KO, WT. 5GJ and H. 
The rou 5 on the —— map is as tolome 

Nottingham, Glous Gloucester, Bristol, Farn W Stanford 
le-Hope (Essex), and Broadstairs. 


munication has been established throughout. 


Wavelength, 440 metres throughout, maximum power 10 watts. 

The utmost dispatch should be used in getting through and, 

ided conditions are favourable and sets working efficiently 
last station should be working by 1.30 a.m. Sunday. 


pe members are requested to listen-in and report on any of these 
call letters heard, with full 
as 5 avoid interference with 


reports and logs should be sent addressed to The Traffic 
Perce with as little He delay as possible: 
A further test will be outlined at an early date, and 
ublished. All communications to be addressed to the British Wice- 
less Relay League, care of this Journal 18,13, Henrietta Street. W. U. 
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Forthcoming Events 


FRIDAY, JUNE 8th. 

Radio Society of Highgate. At 7.45 p.m. At 
the 1919 Club, South Grove, N.6. Lecture: 
Construction of Amplifiers,” by Mr. G. A. V. 
Sowter, B. Sc. 

Leeds and District Wireless Society. Lecture : 
“ Elementary Theory of Transmitting Apparatus,” 
by Mr. D. E. Pettigrew (Hon. Secs}. 

Seaforth and District Radio Society. At 8 p.m. 
At St. Thomas’ Parochial Hall, Seaforth Road, 
Seaforth, Liverpool. Visitors’ night. 


SATURDAY, JUNE th. 
Stoke-on-Trent Wireless and Experimental 
Society. Field day. Visit to Cheadle district. 
Mount Pleasant Radio Society. At 2la, John 
Street, Theobald’s Road, W. C. I. First Annual 
Exhibition and Demonstration. 


MONDAY, JUNE 11th. 
Prestwich and District Radio Society. Ordinary 


meeting. 


‘TUESDAY, JUNE 12th. 
Winchester Wireless Society. Demonstration 
by Capt. Young (of Southampton). 


WEDNESDAY, JUNE 13th. 

Bath Radio Club. At8p.m. Lecture: Aerials 
and Earths,” by Mr. L. E. R. Boxwell. 

Clapham Park Wireless Society. At 7.30 p.m. 
Lecture and demonstration: My Research 
Work in Loud Speaker Design, by Mr. J. Grey 
(member.). 

Sutton and District Wireless Society. At 
8 p.m. At the Adult School, Benhill Avenue, 
Sutton. Lecture: ‘‘ Valves for the Beginner 
(illustrated), by Mr. S. H. Naylor. 


THURSDAY, JUNE 14th. 

Radio Association of South Norwood and 
District. Lecture: Wireless: Second Trans- 
mission.” by Professor P. M. Baker, B.Sc., 
A.M.I.M.E., A. M. I. E. E. 


Broadcasting. 
Regular Programmes are Broadcast from the following European Stations :— 


Locality. Call Wave- Times. Nature of Transmission. 
Sign. length. 


G@2EAT BRITAIN. 
London . 210 369 


evening programine; 
particulars of whic 
Mancheiter 2 ZY 385 a.m.* appear in the daily 
Birmingham 6IT 420 Sundavs press, are conducted 

; from these stations 
Newcastle. 6 NO 400 


casting Company. 
Glasgow .. 680 415 


* 6 IT 3.30-4.30 p.m. 
FRANCE. 


Daily ‘ 
Paris (Eiffel FL 2,600 6.40 a.m. Meteorological Forecast. 
Tower), 11.15 p.m. Report and 


Forecast. 
3.30 p.m. Financial Bulletin 
i (Paris Bourse). 
6.20 p.m. Meteorological Forecast 
and Concert. 
10. 10 p.m. Meteorological Report 
and Forecast. 


Sundays 
Levallois- SPR 1,780 2-3 p.m. Concert. 
Perret Weekdays 
(Radiola) 5.5 p.m. Financial Bulletin. 
5.15-6.15 Instrumental Music. 
p.m. 


8.45 p.m. Miscellaneous News. 
9.30-10.30 Concert. 


p.m. — 
Ecole — 450 Tuesday and 
Supérieure Thursday 
des Postes 7.45-10.0 Concert. 
et Télé- p.m. 
graphes. Saturday 
2.30-7.30 RA 
p.m. 
ae Daily 
Radio- — 460 11.0 a.m. News and Concert. 
Riviera 5- 6 p. m. 8 re 
(Nice). ‘ 9-10 p.m. K + 
Lyons YN 3,100 Weekdays Gramophone records. 
10.45 a.m. 


-11.15 a.m, 


Regular morning and 


Locality. Call Wave- Times. Nature of Transmission 


Sign. length. 
HOLLAND. 
Sunday 
The Hague POGG@ 1,050 3-5 p.m. Concert. 
Monday and 
Thursday 
8.40-9.40 8 
Bay 
uesday 
The Hague POUU 1,050 7.43- 10 p.m. 1 
(Heussen 
Laboratory). Sunday 
9. 40· 10. 40 — 
a.m. 
Friday 


The Hague PCKE 1,050 8.40-9.40 Miscellaneous. 


(Velthuyzen). p.m. 
Saturday 
Ijmuiden .. PO 1,050 8.30-9.40 Concert. 
p.m. 
Wednesday 
Amsterdam PAS 1,050 8.10-9.10 Concert and News. 
p.m. 
BELGIUM. 
Working days 
Brussels. BAV 1,100 12 noon .. Meteorological Bulletin. 
Daily 
4.50 p. m. n 
Sunday 
6 p.m. .. Concert 
Tuesday and 
Thursday 
9 p.m. .. Concert. 
GERMANY. 
Daily 
Berlin .. LP .. 2,800 7-8a.m. .. Financial and other 
(Koenigs- 12-1.30 p.m. 77 * news. 
wusterhausen) 5-6.30 p.m. ” » 
CZECHO- 
SLOVAKIA 
Prague . PRG.. 1,800 8a.m. 12no0n Meteorological Bulletin 
and 4 p.m. and News. 
4,500 10a.m.,3 p.m. Concert 
and 10 p.m. 
SWITZERLAND 
Daily 
Geneva .. HB1 1,200 6-7p.m. .. Concert (“ Utilitas ) 
Lausanne HB 2 — 0 p. m. „ 55 
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The Elementary Principles of the Valve“ 


By E. REDPATH. 


Y object is to explain as simply as 

possible the elementary principles of 

the valve. For the purpose of this 
little talk I intend to make a very free and 
easy translation of the words ‘elementary 
principles, because I believe that what you wish 
to know to-night is what the valve is, how it 
works, and why it works. I do not intend to deal 
with the evolution of the valve, but to come at 
once to the modern three-electrode valve in almost 
universal use in wireless receiving sets. 

In Fig. 1 is shown a loop (F), the extremities of 
which are shown connected to the positive and 
negative terminals of a four-volt battery shown 
conventionally at B,. If the wire of which the 
loop F is made has an appreciable resistance, the 
passage of the current from the battery will raise 
the temperature and the wire may become red hot 
or even incandescent. 

In order to control the current flow through the 
loop, and consequently the heat of the loop, an 
additional and variable resistance, or rheostat, is 
introduced between one side of the battery and the 
loop of wire. When the temperature of the wire 
is raised sufficiently, minute negative charges of 
electricity, called electrons, commence to be emitted 
from the wire. The electrons, normally in a kind 
of regular planetary movement within the atoms 
of the wire, are violently agitated by the increased 
temperature, and are emitted from the surface of 
the wire. 


le JJ 


+ B, = + B, = 
Fig. 1. Fig. 2. 


In order to obtain a plentiful supply of electrons 
the wire loop must usually be raised to incan- 
descence, but if this was done in atr, the wire forming 
the loop would very rapidly disintegrate. In order 
to be able to maintain the wire at a high tempera- 
ture without fear of disintegration, the loop F 
must be sealed into a closed glass vessel from 
which all (or very nearly all) the air has been 
withdrawn. Here, then, we have the first stage 
in the construction of our valve. A closed glass 
vessel, exhausted of air and having a filament or 
loop of platinum, tantalum or tungsten, sealed into 
the glass, with external connections to which may 


*A lecture for Associates arranged by the Radio 
Society of Great Britain on April 18th, 1923. 


be attached a battery in order to pass an electric 
current through the filament and so raise its 
temperature, and a variable resistance so that the 
flow of current and consequently the temperature 


` of the filament can be controlled. 


Under these conditions electrons emitted from 
the filament simply drop back into it again, although 
there will be a certain tendency for electrons 
emitted from the negative side of the filament 
(for it should be noted that the extremities of the 
filament will not be at the same potential), to be 
attracted to the most positive body neac at hand, 
namely, the positive side of the filament. I should 
mention here that electrons being negative charges, 
behave in acccrdance with the well-known law of 
electrostatics, namely, they are attracted to 
positively charged bodies and repelled by those 
negatively charged. In other words, like charges 
repel and unlike charges attract. 

The next step in the development of our valve 
is the introduction of a metal plate, which I have 
lettered “ A, and which, in most modern valves, 
is in the form of an open-ended cylinder surrounding 
the heated wire or filament. 

This plate has a leading out wire sealed in the 
glass, by means of which connections may be made 
to an external circuit. 

For the moment I will show another battery, B,, 
connected so that the negative side of the battery 
goes to the plate A, and the positive to one side of 
the heated filament (Fig. 2). 

You will see that we now have the plate A 
negative to the heated filament: Consequently the 
tendency will be for the plate to repel the negative 
electron. The plate itself, however, not being 
heated, does not emit electrons, and under these 
conditions there will be no flow of electricity 
through the valve. 

Upon reversing the connections of the second 
battery, however, the plate becomes positively 
charged, and now attracts the negative electrons 
emitted by the filament. A heavy flow of electrons 
takes place between the filament and the plate, 
the rate of flow depending upon the voltage or 
electrical pressure supplied to the plate A and the 
temperature of the filament F. 

You should note here that the flow through the 
valve consists of negative charges, and, contrary 
to our pre-conceived ideas, the flow is from negative 
to positive. Any little difficulty in appreciating 
this change may usually be readily overcome by 
remembering that an electron flow from right to 
left is, in effect, precisely the same thing as an 
electric current flow from left to right. 

We saw that if the battery B, was connected the 
other way round, no electron flow occurred. This 
property of conducting electricity in one direction 
only is known as unidirectional conductivity, and 
from it the valve no doubt derives its name. The 
technical name given to the metal plate is the 
“anode,” meaning current entering, whilst the 
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heated filament is termed the kathode, or 
current leaving, the complete device being known 
as a two-electrode valve. 

Owing to ite undirectional senduativity: an 
alternating or oscillating potential applied between 
the anode and kathode causes an electron flow at 
those periods when the anode is made positive to 
the kathode. When the anode is made negative 
to the kathode no flow takes place. Consequently 
the applied alternating E.M.F. becomes changed 
into a unidirectional pulse, or, in other words, the 
alternating or oscillatory currents are rectified. 


Fig. 3. 


Fig. 4. 


Under these circumstances the valve functions 
in a manner very similar to that of a non-return 
valve in a water-pipe system. Impulses applied 
im one direction are allowed to pass, whilst all 
those applied in the reverse direction are stopped. 


The valve in general use to-day is called a three- 
electrode valve. In addition to the usual filament 
or kathode and plate or anode, it has a third 
electrode in the form of an open spiral of wire 
surrounding the filament, and placed between the 
filament and the anode. This third electrode is 
called the grid (G), and is represented in Fig. 3 as 
a dotted line. 

The introduction of the grid between the filament 
and the anode greatly affecte the flow of electrons 
through the valve. If a battery, B,, is connected 
between the grid and the filament in such a way 
as to make the grid negative to the filament (Fig. 4), 
it will tend to drive the emitted electrons back 
into the filament. 


Reversing the connections of the battery so that 
the grid is now positive to the filament, the grid 
no longer repels the electrons, but permits them to 
flow readily through the grid spacing towards the 
anode. 

The particular negative voltage which has to be 
applied to the grid in order entirely to prevent the 
flow of electrons depends upon the closeness of the 
spiral of wire forming the grid and upon the 
voltage applied to the anode. When the adjust- 
mente are such that no electrons are passing from 
the filament to the anode—the valve is said to be 
at extinction point, that is to say, the electron flow 
is extinguished. The maximum electron flow 
through any given valve is determined by the rate 
at which the heated filament can emit electrons, 
and when this maximum flow is attained the valve 
is said to be saturated. 


Between the two extremes of extinction and 
saturation the increase in the rate of electron flow 
is by no means uniform, and, in the practical 
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example of a modern three-electrode valve, the 
rate of flow is controlled by the potential of the 
grid. 

Very important points, perhaps the most 
important, concerning the action of the valve are, 
firstly, that the potential of the grid with respect to 
the filament controls the flow of electrons through 
the valve, and secondly, that when a valve is in 
correct adjustment, a small change of grid potential 
produces a large change of anode current. 


The practical function of valves in connection 
with wireless receiving apparatus is as amplifiers, 
high ey or low frequency, and detectors or 
recti 


Whatever type of detector is employed in a 
receiving set, a certain minimum amount of 
electrical energy must be available before such 
detector can work properly. Thus, for the recep- 
tion of long distance telegraphy or telephony 
signals the incoming oscillatory current must be 
amplified by means of_a valve before being passed 
along to the detector. 

In the diagram (Fig. 5) is shown a typical arrange. 
ment in which the valve acts as a high-frequency 
amplifier, followed by a crystal detector. This 
particular diagram shows a tuned anode circuit, 
but, of course, I am not concerned just now with 
the circuit arrangement so much as with the action 
of the valve itself. In this particular case we have 
oscillatory current in the aerial circuit (which, 
of course, is in resonance with the distant trans- 
mitting station), applied to the grid and filament 


of the valve. The oscillatory current, it should 
be remembered, is at radio-frequency ; that is to 
say, for a 300-metre wave the frequency is 1,000,000 
per second. Now, remembering the two important 
rules which I mention, namely (1) The potential of 
the grid coptrols the flow of electrons through 
the valve, and (2) when the valve is correctly 
adjusted a small change of grid potential causes 
a large change in anode current, it will be seen that 
oscillatory current of the same frequency, but of 
greater amplitude, will be set up in the anode 
circuit which, in this case, is tuned to that 
frequency. Across the condenser in the tuned 
anode circuit, therefore, will be set up comparatively 
high potentials, and these, of course, are available 
for operating the crystal detector and telephone 
receivers. As the action in the valve is entirely 
electrical, that is to say, there are no mechanical 
moving parts possessing inertia, the valve is able 
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to respond accurately to frequency variations as 
high as 10,000,000 or more per second. 


Next consider the case where signals are received 
upon a valve or crystal detector, but it is desired 
to amplify them in order, for instance, to operate 
a loud speaking telephone. 


In this case we are not dealing with oscillatory 
currents, but with unidirectional impulses after 
having passed the crystal detector. These uni- 
directional impulses are applied to the grid and 
filament of the amplifying valve, and, by a cumu- 
lative action, vary in potential with respect to the 
filament, thus giving rise to amplified impulses of 
current in the anode circuit, in which circuit are 
now placed the telephone receivers. 


I now come to the last of the three functions of 
the valve which I mentioned earlier, namely 
rectification. In Fig. 6 is shown a typical detector 
valve arrangement to assist in the explanation. 


I give a simple single circuit receiver with valve 
detector, and the usual high resistance telephone 
receivers included in the anode circuit. Here the 
differences of potentials existing between the ends 
of the aerial tuning inductance are applied to the 
grid and filament, the connection to the former 
being made through a small condenser (C) known 
as the grid condenser, which in turn is shunted by 
a high resistance L, or leak, having a value of 
about 2 megohms (2,000,000 ohms). Note par- 
ticularly that in this instance the lower end of the 
aerial tuning inductance is connected to the positive 
side of the filament. Under these conditions the 
grid will have a slightly positive potential to the 
filament, and quite an appreciable steady anode 
current will be flowing. The grid condenser 
affords an easy path for oscillatory currents, but 
any direct current flow from the grid must take 
place via the two-megohm grid leak. During the 
arrival of signals, the opposite ends of the aerial 
tuning inductance are made alternately positive 
and negative. The grid, therefore, will become 
alternately positive and negative to the filament. 
Each time the grid is made positive, it intercepts 
and collects electrons on their way from the 
filament to the anode. Each negative half wave 
produces no effect upon the grid other than to 
make it momentarily more negative. As the 
negative charge accumulating upon the grid 
cannot readily escape owing to the high resistance 
leak, it follows that the total effect of an incoming 
signal (for instance a group of waves from a spark 
transmitting station) is to cause one steady reduction 
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of anode-telephone current. In the modern hard 
valve (by hard is meant a valve having a very good 
vacuum), there is no sharply defined critical point, 
as in the case of a crystal detector for instance, and 
it is necessary to employ the grid condenser and. 


Fig. 7. 


leak method of rectification. It is to be noted, 
however, that when this method is employed, 
actual signals in the telephone receivers are due to 
a reduction of anode current. 

Upon the cessation of incoming signals (say in 
the interval between wave trains), the negative 
charge upon the grid leaks away, and the grid 
resumes its normal average potential in readiness 
for the arrival of the next signal. 

My remarks would be scarcely complete if I did 
not refer to the well-known circuit arrangement in 
which the receiving detector valve may be made 
to act as a feeble generator of continuous oscilla- 
tions (with disastrous effects upon the tempers of 
the owners of adjacent receiving stations if employed 
during broadcast hours). 

In the arrangement shown in Fig. 7 the second 
coil, which is lettered ‘‘ R,” and known as the 
reaction coil, is included in the anode circuit of the 
valve, and inductively coupled to the A.T.I. in such 
a direction that energy from the anode circuit is 
passed back again into the grid circuit, where it 
undergoes further amplification. 

When the direction of the winding of the 
respective coils is correct and the coupling is 
sufficiently tight, the natural loss of energy which 
occurs in the aerial circuit is more than compensated 
for by the additional energy from the anode circuit, 
and the aerial circuit is maintained in a state of 
continuous oscillation. 

Referring to the circuit diagram (Fig. 7), that 
of a self-oscillating receiver, I need scarcely 
mention that such an arrangement is not permitted 
upon the broadcast wavelength during broadcasting 
hours. 


Radio Society of Great Britain. 


The next of the series of elementary lectures 
especially arranged for Associates will be given at 
6.30 p.m., on Friday, June 15th, at the Institution 
of Electrical Engineers, Savoy Place, Victoria 
Embankment, W.C.2. Mr. J. H. Reeves, M.B.E., 
will lecture on Early Mistakes due to lack of 
appreciation of Capacity Effects.”’ 


June 9, 1923 
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QUESTIONS AND ANSWERS 


‘* BEGINNER °° (Walthamstow) refers to the 
issue of May 12th and asks (1) With reference to 
Fig. 4, page 166, would the arrangement be suitable 
for the reception of broadcast transmissions. If not, 
would the arrangement given in Fig: 5 be suitable. 
(2) May a varto-coupler be used in a receiver of this 
description. (3) What would be suitable dimen- 
sionas for the vario-coupler mentioned in question (2). 
(4) What would be suitable dimensions for the low 
frequency transformer. 

(1) We do not recommend the arrangement given 
in Fig. 4 for the reception of broadcast transmissions, 
but we have no hesitation in recommending the 
arrangement of Fig. 5. (2) and (3) A vario- 
coupler may certainly be used. The coil L may 
be one winding and coil L, the second winding. 
Full particulars of these coils are given below the 
diagram referred to. (4) A low frequency trans- 
former may have a primary winding of 7,000 turns 
of No. 42 single silk covered wire, and a secondary 
winding of 21,000 turns of No. 44. The core 
should be built up to a diameter of 4“ with soft 
iron wires. The bobbin may he 3” long. 


H. P. N.“ (London, W.14). 


Switches are provided to control the number of valves in circuit. 


Fig. l. 
and two L.F. stages. 


H. P. N.“ (London, W.14) asks (1) For a 
diagram similar to that given in reply to G. S. E. 
(Stretford) in our issue of April Lth, 1923, but 

with switches for cutting out valves Nos. 1, 
2, 4, and 5. 
The diagram is given in Fig. 1. 


R. S. B.“ (E.2) submits a sketch of his receiver. 
and asks (1) For criticism of the circuit. (2) Why, 


when receiving the Radiola transmissions, he is still - 


able to hear the transmissions of 2LO. (3) Why 
sa it that although French transmissions may be 


received on a loud speaker he is not able to receive the 
tranamisstons from The Hague. (4) What are the 
hoops of a cage-aersal made of, and are the wires at 
the end of the aerial soldered together. 

(1) The circuit is correct, although when you are 
using only the aerial circuit, without a closed circuit, 
you will hot be able to make fine tuning adjustments 
or eliminate undesired signals. (2) We suggest 
you use a closed circuit, which may consist of a 
plug-in coil and a 0-0005 variable condenser. ‘The 
plug-in coil will couple with the aerial coil. With 
fine tuning and loose coupling, you may be successful 
in tuning out the transmissions of 2LO. (3) It is 
difficult to say exactly why you do not hear the 
transmissions from The Hague, when you are able 
to operate a loud speaker from the French trans- 
missions, but it may be that you are poorly situated 
with regard to The Hague, and tuning being very 
sharp, you may not successfully tune to their 
wavelength. (4) The free ends of the wires on 
the cage may be soldered together. The hoops are 
generally wooden hoops, although sometimes metal 
hoops are used. 
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Diagram of a five valve receiver with two H. F., detector 


‘t STATION ”’ (Co. Down) refers to diagram 
No. 51 in The Amateur's Book of Wireless Circuits, 
by F. H. Haynes, and asks (1) For description of 
the operation of a receiver wired according to this 
diagram. (2) What is the value of the variable 
condenser connected across the centre tuning coil. 

(1) and (2) The circuit has an aerial coil, with 
which may be connected in series or parallel the 
aerial tuning condenser by means of the switch. 
The closed circuit consists of the centre coil and 
the variable condenser, which has a capacity of 
0-0005 mfds. A switch is connected so that the 
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aerial or the closed circuit may be connected with 
the grid and filament of the first valve. In the 
anode circuit of the first valve is a coil and a tuning 
condenser. This forms a tuned anode circuit. 
The second valve has in its anode circuit a trans- 
former and a switch. The purpose of the switch 
is to connect the reaction coil so that it may be 
coupled with either the tuned coil or with the 
secondary coil. With the switch in position A, 
the reaction coil should be plugged into position A. 
With the switch over to position B, the 
reaction coil should be connected at position B, 
when reaction effects will be obtained in the closed 
and aerial circuits. The remainder of the receiver 
consists of an ordinary note magnifier. A poten- 
tiometer is connected to control the grid potential 
of the first and second valves. In the grid circuit 
of the last two valves, grid cells are connected for 
the purpose of giving the grids a suitable negative 
potential to work with the higher anode voltage. 
which is provided by the tapping from the top of 
the high tension battery. 


R. G. M. (Lancashire) refers to the diagram 
submitted and asks (1) With a receiver wired acccrda g 
to the diagram, will it be possible to receive the trans- 
missions from the stations mentioned, (2) Will 
signals be strong enough to operate a loud speaker. 
(3) What will be the correct setting for the inductance 
coila and variable condensers for the stations men- 
tioned. (4) Which would provide the strongest 
signals—two stages of high frequency amplification, 
with a detector, or one stage of high frequenc , detector, 
and a note magnifier. 


(1) We have examined the diagram submitted 
and the connections are not correct. The connec- 
tions of a receiver with two stages of high frequency 
amplification and a note magnifier may be obtained 
from several recent issues of this journal. Also 
see Fig. 56, The Amateur's Book of Wireless 
Circuits,” by F. H. Haynes. For a diagram of a 
three-valve receiver with one H.F., detector, and 
one L.F. valves, we would refer you to diagram 
No. 45 in tie circuit book referred to. (2) With 
a receiver correctly wired according to the first 
diagram, you should receive the tr. nsmissions of 
the stations referred to, although the signals will 
probably not be of suflicient strength to satis- 
factorily operate a loud speaker. (3) We cannot 
give you the exact settings of the variable con- 
densers, but with the aerial tuning condenser in 
series, the aerial coil should be a No. 75, the closed 
circuit coil a No. 50, and the anode coil a No. 75. 
You will then, by varying the tuning condense:s, 
be able to tune in the broadcast transmissions. 
(4) For the station in Kent we suggest you use a 
receiver with one H.F., detector, and one L.F. 
valves. 


J. W. (Somerset) asks for a diagram of a 
high frequency panel to be connected with his receiver, 

The diagram in Fig. 2 shows the method of 
connecting one stag > of high frequency amplification 
to your receiver, which has one H.F., detector, and 
one L.F. valves. 


„R. A. W. (Bradford) submits a diagram of an 
unusual circuit and asks whether we have any com- 
ments to make. 

-The low frequency portion of the receiver is 
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quite standard, but the novelty consists in con- 
necting the frame aerial together with a small coil 
between the earth and the plate of the first valve. 
In the grid circuit is the grid condenser and leak 
and a tuned circuit. We cannot say definitely 
whether a receiver of this description will give you 
satistactory results, because the connections are 
rather unusual, and although we see no reason at 
all why it should not give satisfactory results, it is 
difficult to see whether any advantage is gained 
through making use of the unusual connections. 


“F.B.” (Burnley) submits a diagram of an 
Armstrong super-regenerative receiver, and asks 
(1) Whether the connections are correct. (2) Suitable 
condenser values. (3) Could The Hague concerts 
be received on a receiver of this description. Should 
a special low frequency transformer be used. 

(1). (2) and (3) We do not care for the diagram 
of the receiver which you have submitted. We 
would refer you to diagram No. 70 in “ ‘The 
Amateurs Book of Wireless Circuits.“ Inu the 
diagram referred to you will find full particulars of 
capacities and inductances. (4) Any low frequency 
transformer of reliable make will be founa 
satisfactory. ` 


WOS: 


Fig. 2. J. W. (Somerset). Method of connect- 
ing one stage of H.F. amplification with a receiver. 


t“ MEGOHM (Leeds) submits circuit diagram 
of his receiver and asks (1) Fer criticism. (2) If 
he should be able to receive cll British broadcast 
transmissions on a loud speaker with this circuit, 
which consists of one H.F. cet ctor and two L.F. 
valves, 

(1) Your circuit is correct. We suggest, however. 
that you use a 0-001 mfd. fixed con enser across 
the primary winding of the first low frequency 
transformer, and the same value fixed conde: ser 
across the telephones. (2) For the reception of 
all British broadcast transmissions on a loud 
speaker, you would probably find it necessary to 
use an additional H.F. amplifying valve. 


„F. H. W.“ (Folkestone) ts having trouble 
with the H.F. transformer of a H.F. amplifying 
panel, and asks if there is any simple way of testing 
a H.F. transformer. 

Your diagram of the H.F. transformer wiring 
is correct, but vou must take care that the two 
windings are connected up in the right sense in 
the circuits, i. e., with due regard to the input and 
output ends of each. The continuity of the windings 
may be tested with the aid of a battery and a pair 
of telephones or a gulvanometer. The wavelength 
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range of the transformer may be tested by con- 
necting the transformer in circuit, and inducing 
energy into the transformer from a wavemeter. 
With the receivers connected in the detector valve 
circuit, the signal will be loudest when the wave- 
meter is in tune with the H.F. transformer. 
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Fig. 3. 


broadcast transmissions. 


‘t AERIAL ”’ (Rugby). 
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There are two H.F. transformer coupled valves and a rectifier. 
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A diagram of a circuit which we recommend is 
given in Fig. 4. Four valves are used, two H.F. 
with tuned anode coupling detector, and one L.F. 
The tuning coils may be plug-in honeycomb type.. 
The reaction coil may be coupled with the anode 
coil of the first valve. 


Diagram of a three-valve receiver suitable for the reception of 


The 


reaction coil is coupled with the first H.F. transformer. 


‘“ AERIAL ” (Rugby) submits diagram and 
description of his set; one H.F. valve with crystal 
rectification, and asks whether with modifications 
he will be able to receive all the British broadcasting 
stations clearly. 

We suggest that to receive all the British broad- 
casting stations clearly, you adopt a circuit em- 
ploying a type of loose-coupled tuner, and use three 
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Fig. 4. B. G. A. (Guernsey). 


valves, two H. F. and detector. A suitable circuit 


is given in Fig. 3. 


B. G. A. (Guernsey) asks for particulars 
and diagram of a selective valve receiving set which 
will give him good results in Guernsey. 


‘t ANXIOUS ' (Glasgow) encloses diagram of 
crystal set, and asks (1) If the circuit is suitable for 
the reception of broadcast transmissions at a distance 
of three miles. (2) and (3) Whether a plug-in type 
coil and a 0-001 mfd. tuning condenser may be used. 
(4) Whether a pin may be used to make contact 
with a galena crystal and if the crystal detector can 
be wired either way round the circuit. 


Diagram of a four-valve broadcast receiver with two H.F. (tuned 
anode), rectifier and one stage of note magnification. 


(1) The circuit submitted is quite correct and 
suitable for the reception of British broadcast 
transmissions, but the condenser should be cone 
nected in series with the coil. (2) and (3) A plug- 
in type of coil is quite suitable. We suggest a 
No. 75. (4) We think you would find the usual 
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“catswhisker’’ a more satisfactory contact for 
use with galena. It is immaterial in which sense 
the crystal detector is wired up in the circuit, 
although you should try reversing the connections. 
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mentioned in question (1) will satisfactorily work a 
loud speaker when receiving British broadcast trans- 
missions and some of the nearer Continental 
stations. 


Fig. 5. 
transmissions with two H.F. (transformer coupled), rectifier, and two stages of note magnification. 


“H.H.” (Leyton, E.10), 


„C. A. (Thornton Heath) submits diagram 
and particulars of five-valve set, and asks (1) For 
criticism. (2) If the volume of sound when using a 
single detector valve should be greater than when 
using a crystal as detector. (3) If he should be able 
to operate a loud speaker from the transmissions of 
2 LO using detector and two L.F. valves. 

(1) Your circuit diagram is correct except for 
the series-parallel wiring of the aerial tuning 
condenser. The correct wiring is given in almost 
every issue of this journal. (2) The volume of 
sound when using a single detector valve should 
be somewhat greater than that obtained from a 
crystal detector. (3) You should be able to operate 
a loud speaker satisfactorily from 2 LO with detec- 
tor and two L.F. valves. | 

„H. H.“ (Leyton, E.10) asks (1) For a diagram 
of a five-valve receiver using two H.F., detector, 
and two L.F. valves, with loose coupled tuner, to 
receive British broadcast transmissions, Paris and 
the Hague, and to cover a range of wavelengths from 
120 to 3,000 metres. (2) Details of H.F. trans- 
formers to cover the following wavelengths from 200 
to 2,600 metres. (3) Means of calculating wave- 
lengths of signal received. (4) If the five-valve 
receiver mentioned in question (1) will satisfactorily 
operate a loud speaker. 

(1) The diagram is given in Fig. 5. The aerial 
tuning coil may be a winding of No. 22 D.C.C. 
copper wire on a former 4” in diameter x 7” long 
with 14 tappings. The secondary coil may be 
a winding of No. 26 D. C. C. on a former 3}” x 7” 
with 14 tappings. (2) The best values of the wind- 
ings for these transformers will be found experi- 
mentally. Use No. 30 S.S.C. wire wound on 
bobbins 23“ diameter with groove §” deep & 4“ 
wide with a primary and secondary winding of 
120 turns. This transformer will be suitable for 
300-480 metres. Also see page 818, September 
23rd issue. (3) If you can determine with some 
degree of accuracy the values of the inductance 
and capacity in the closed or secondary circuit 
of your receiver, you will be able to calculate the 


wavelength on which you are receiving by means 


of the formula à = 18854 LC when \ wavelength 
in metres, L =inductance in microhenries, C = capac- 
ity in microfarads. (4) The five-valve receiver 


A five-valve receiver suitable for the reception of broadcast 


A good deal depends upon the skill of the person 
using the receiver. It is possible to spoil a good 


‘transmission through poorly adjusted receiving 


apparatus. The tendency nowadays, it would 
appear, is to connect the receiver up anyhow, 
without due regard to the layout of the apparatus 
and the wiring. Further, it will be found 
economical in the end to purchase components 
manufactured by a firm with a good reputation 
for the excellence of their designs, rather than to 
purchase inferior apparatus at a more attractive 
price. A lot of irritation is then avoided. 


NOTE —T his section of the magazine is placed 
eat the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules: (I) Hach question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers, Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, N. C. 2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the “Questions and Answers” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which 1s for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answera are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of Is., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the mari- 
mum which may be sent in at one time. 
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Dual Amplification Circuits. 


From time to time in the history of amateur 
wireless there comes along some new circuit 
or some new application which finds special 
favour, and is introduced into the design of 
the amateur experimental station. These 
new introductions succeed one another as 
definite phases of development. For instance, 
at one time special attention was paid to 
tuned anode coupling for high frequency 
Circuits, which was brought prominently to 
the notice of amateurs in this country through 
a paper read before The Radio Society of 
Great Britain by C. F. Phillips in February, 
1922. 

5 again, Mr. Campbell Swinton's paper 

A Universal Amplifier Suitable for all 


JUNE 16th, 


1923. WEEKLY 


Wavelengths,” which was described in The 
Wireless World of June 25th, 1921, attracted 
special attention to transformer coupled high 
frequency amplifiers. In December, 1921, 
and again in May, 1922, articles appeared 
by P. G. A. H. Voigt on “ Dual Amplifi- 
cation Circuits,” which also attracted con- 
siderable notice at the time. 

More latterly we have had what may be 
described as a boom in super-regenerative 
circuits, which practically every experimenter 
has tried out in some form or another, not 
forgetting the Flewelling Circuit, recently 
described. 

At the present moment interest is centred 
around dual amplification circuits, which have 
been made especially practical by a rearrange- 
ment of the circuit, the principle of which 
has been described, together with the details 
of the circuits, in recent issues of this journal. 
In America this new arrangement of dual 
amplification circuits is known as the 
“ Grime’s ” circuit, after the engineer to 
whom its introduction is attributed. Great 
possibilities lie in the direction of the develop- 
ment of dual amplification circuits, and it is 
a subject to which nearly every experimenter 
is now devoting special attention. 

It is of interest to note, also, that dual 
amplification is at present made use of in 
more than one standard Broadcast receiver 
now marketed. 

There must be a vast amount of information 
available on this subject from individual 
experimental work, and we should very much 
appreciate the co-operation of readers in 
supplying their results for publication for the 
benefit of others. 

The Wireless World endeavours to assist 
the experimenter in every way possible, but 
this can only be achieved with complete 
success if the experimenter in his turn will 
give his results to the journal for publica- 
tion. 
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AN INTERESTING SEVEN-VALVE RECEIVER 


The high-class workmanship and excellent finish of this receiving installation should serve as an 
incentive to the experimenter to put his very best work into the instruments he may construct. 
Care taken in instrument-making produces reliable and valuable apparatus, whilst hurried work 
may give an instrument which functions, but when abandoned for another circuit arrangement can 


only be scrapped. 


The circuit principle and constructional details are of special interest. 


By Murray D. Scorr. 


S the design and construction of this 
Ane has afforded the writer con- 

siderable spare time amusement, and 
has been of decided educational value, it is 
thought that a brief description may be of 
interest to readers of The Wireless World and 
Radio Review. 


characteristic to be worked, giving clear 
reception of upper tones.” 

The complete receiving set (Figs. 1 and 2), 
comprises five units as under :— 

(1) Tuner; (2) Amplifier and Detector ; 


(3) Power Amplifier with self-contained grid, 
voltage control for valves six and seven; 


Fig. 1. 
and two L.F. amplifiers. 


The aim in design has been to secure 
(a) Selectivity; (6) Long range reception; 
(c) Reception from any two stations trans- 
mitting on a wavelength within 80 metres 
of each other by the movement of a single 
switch; (d) Distortionless reception. 

The conditions governing these objectives 
preclude the attainment of all simultaneously, 
but the instrument has been designed so that 
the operator has at his disposal, means of 
obtaining each with a large measure of success, 
i. e., for (a) and (b) the tuning arrangements 
allow of a high degree of resonance, with 
consequent low resistance. 

For (d) the anode, grid and filament control 
to each valve enables the flat part of the 


The tuning unit is on the left, while the centre instrument comprises two H.F. amplifiers, detector, 
On the right is the power amplifier followed by the loud speaker. 


(4) Self-contained high tension batteries with 
stud switches, giving separate agode control 
for the first three and last four valves, and 
negative grid potential for valves four and five ; 
(5) Low tension battery. 5 

The units are connected together by copper 
link strips, and all internal connections, with 
the exception of those in the H.T. battery 
unit, are made with No. 18 gauge bare copper, 
and are arranged to reduce unwanted capacity 
effects. The headphones and loud speaker 
are connected by jacks and plugs. 

The receiver, as at present constructed, 
presents a neat and finished appearance, but 
each component has undergone a careful test 
and comparison in various circuits, arranged 
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Fig. 2. The tuner, detector and amplifying units. 


on a rough deal test board before assembly. 
The present components, before final assem- 
bly, and without the inclusion of the power 
amplifying unit and loud speaker, at one time 
occupied a board measuring 6 ft. x 4 ft 

The writer’s workshop facilities being limited, 
the method of construction has been to 
use standard components wherever possible, 
and to make such modifications to these as 
experience has shown to be necessary. 

The purchase of a ‘‘ Magnavox” loud 

by the time the fifth valve stage was 

reached necessitated a complete revision in 
the circuits employed, and stimulated the 
design and construction of the low frequency 
transformers, which will be described later. 
The purchase of this loud speaker and a 
milliammeter proved of the greatest edu- 
cational valpe in the detection and elimination 
of distortion, and it is the writer’s experience 
that in the majority of cases criticism levelled 
at a loud speaker should be more rightly 
addressed to the receiving instrument itself. 
Provided that the transmitted signals are 
correctly modulated, and the received signals 
correctly rectified, the average loud speaker, 
when not overloaded, will give results approxi- 
mating to those obtainable with the best 
headphones. 


Tuner Unit. 

This unit, which follows generally accepted 
practice, is mounted in a case 13in. x Io; in. 
x §}in., and comprises a three-coil holder 
for the aerial and closed circuit inductances. 
These inductances are tuned by condensers 
of 0.001 mfds. with extended handles, whilst 
fine tuning is obtained by vernier condensers 
of 0.0001 mfds. connected in parallel. 

A two-way switch mounted in the centre 
of the tuner enables the aerial circuit condenser 
to be placed in series or in parallel with the 
aerial circuit inductance, and provision is 
made for regeneration when required in the 
anode circuit of the detector valve. 


An unusual feature is the fact that both 
the aerial and closed circuits may be visually 
tuned. This is done by means of a small milli- 
ammeter mounted in the high tension unit. 
The accumulating negative potential on the 
grid of any valve is clearly recorded by the 
reduction in anode current shown on the 
milliammeter. In addition, the maximum 
degree of resonance in all the tuned circuits 
can be seen without listening for signals, 
As, moreover, the inductance coil holder is 
not graduated to any scale, the value of the 
condenser readings will vary with the vario- 
meter effect for each position of coupling, so 
that provided the correct value of the induc- 
tance is known for various wavelengths it is 
unnecessary fo log cpndenser settings to obtain 
quick tuning. 

The author finds that much sharper tuning 
can be obtained in this way than by relying on 
the ear. Further, tuning can be effected 
immediately the carrier wave is located, and 
before signals are actually transmitted. 


Amplifier and Detector Unit. 

This unit is mounted in a case similar to 
the tuner, size 25 in. & Io in. xX §}1in., and 
comprises two “ V. 24 valves for high fre- 
quency amplification, a B ” valve for recti- 
fication, and two S.1 valves for audio 
frequency amplification. 

Switches are connected to give an 
tion from the detector valve upw 

The coupling between the high EEA 
valves and the detector may be by the trans- 
former or tuned anode method, the connec- 
tions being taken into ordinary four-socket 
valve holders. 

In order to comply with objective (c) the 
primary of the high frequency transformers 


roi 


or the anode inductances are tuned by 


0.0002 mfds. condensers, arranged in duplicate. 
In this way two condensers for each winding 
are available. A switch throws either pair into 
operation, and when it is desired to receive 
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from two transmitting stations, the more 
distant of the two stations is accurately tuned 
with the A.C.I. and C.C.I. The primaries 
of the high frequency transformers are then 
brought into resonance by means of one pair 
of condensers. To receive from the nearer 
station, the other pair of condensers is then 
used to tune the primaries of the high frequency 
transformers into resonance with the new 
wavelength, no alteration being made on the 
tuner unit. 

Selectivity is such that, situated ten miles 
north of London, items from the Glasgow 


*. — * 
å 


7 


Fig. 3. Interior of the power amplifier. 


the tranformers is of spectal interest. 


broadcasting station on 415 metres, or Birming- 
ham on 425 metres can be received at will 
whilst London is transmitting. 

A potentiometer is provided to control the 
grid potential of the two high frequency 
valves, and the anode potential is adjustable 
by a rotating stud switch on the high tension 
unit. 

Rectification is carried out in the usual 
manner, with a leaky grid circuit of two 
megohms, connected between the grid and 
the. positive low tension. No potentiometer 
is used. 

Two low frequency amplification stages 
follow the detector valve. The circuits are 
conventional, but the selection of a transformer 
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which could be used to couple the valves with- 
out producing undesirable distorting influences 
has been a matter of considerable experiment, 
and the one at present employed is arranged 
to obtain voltage amplification in the stage 
between the detector and the first low frequency 
valve. A small blocking condenser of 0.001 
mfds. is connected across the primary winding 
to eliminate errors in rectification and a similar 
condenser of the same value is connected 
across the secondary to reduce the natural 
frequency of this winding. This second 
condenser, while it somewhat reduces the 

signal strength, has effected 
a very marked improvement 
in reception, especially where 
several further low frequency 
stages are used, in particular, 
the percussive effect of the 
high notes of the piano 
and the sibilance in speech 
is markedly reduced. 

The second stage of audio 
frequency amplification is 
carried out in the valve itself, 
the transformer being simply 
a means of coupling. This 
and the following trans- 
formers were wound by the 
writer and consist of slab 

coils approximately 2 in. 

z in. with 8; in. centre hole, 

each wound with No. 4I 
gauge single silk covered 
wire, to a resistance of 
approximately 250 ohms. 

Seven of these coils joined 
in series form the primary 

winding, and a similar num- 

ber of coils with same gauge 
and resistance for secondary. 

The coils are interspaced one primary, one 
secondary, and are mounted on a soft iron core, 
each coil being insulated from its fellow by 
means of two layers of empire cloth. The 
windings are clamped together with ebonite 
cleats, which can be seen in the illustration, 
(Fig. 3). A tight coupling is possible, 
and using L.S.1” valves a voltage ampli- 
fication of five is obtained. 

When using the head telephones the im- 
pedance in the anode circuit of the last valve 
is adjusted by plugging the headphones in 
series or in parallel by means of the jacks pro- 
vided. It has been found unnecessary to con- 
trol the normal grid voltage of the first low 
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frequency valve, but a rotating stud switch, 
allowing a negative potential of from 3 to 40 
volts is mounted on the high tension unit to 
control the grid of the second valve, preventing 
saturation and excessive “ grid current.” 

The anode voltage of both valves is con- 
trolled by another rotating stud switch from 
30 to 600 volts. 

When the head telephones are employed, 
the switch controlling the first stage of low 
frequency automatically connects the telephone 
to the battery supplying the anode of the 
high frequency and detector valves. This 
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this plate is now charged with the same anode 
potential as has been applied to the valve 
following, so that a fresh adjustment of fila- 
ment emission and possibly grid potential 
would be necessary ofter the change is effected. 

In actual practice the writer employs the 
same anode voltage for the last four valves, 
which may be, as previously explained, any- 
thing up to 600, but when the first stage of 
low frequency amplification is cut out, it will 
result in the telephones being connected 
between the plate of the detector valve and the 
high tension positive previously controlling 


Fig. 4. Circuit of the seven-valve receiver. 


switch prevents the possibility of the plate 
on the first three valves being energised at 
a potential above 100 volts. The connections 
of this switch are unusual, and are the out- 
come of a problem which became apparent 
as soon as separate anode voltages were available 
for vaives. Reference to the diagram (Fig. 4) 
will show that the telephones or loud speaker 
can be connected between the positive high 
tension and the plate of any of the last five 
valves. Obviously, if each valve has been care- 
fully adjusted as regards filament emission, 
grid potential, and plate voltage, the movement 
of the telephone leads from the plate of one 
valve to the one preceding it will mean that 


the plate of the first low frequency valve, 
unless special precautions are taken. In other 
words, when this switch is moved, both the 
high frequency and detector valves may be 
charged to a pressure of 600 volts. The 
solution of this problem was effected by means 
of the switch shown in the circuit diagram. 

It will be noted that each valve has a separate 
filament resistance, which is mounted on the 
face of the panel in such a way as to dissipate 
heat rapidly, and prevent condensation which 
would otherwise occur in the unit. 
Power Amplifier Unit. 

The power amplifier unit is self contained in 
a case 13 ins. by 10} ins. by 5} ins, and is 
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arranged for two stages of current amplifica- 
tion, with 1:1 ratio open core transformers 
as previously described for coupling the two 
“L. S. 2 valves employed. 

Dewar switches not being available when this 
panel was made, small surface double-pole 
change-over switches were fitted. These 
switches are an improvement from the point 
of view of ease of connection, but a slightly 
larger interval occurs when changing over, 
and it is possible to get a shock unless carefully 
manipulated. The self capacity is negligible, 
and these switches would therefore be admir- 
ably suited to H. F. circuits. 

The circuit diagram is shown in Fig. 5, 
and it will be noted that on the left-hand side 
of the panel are terminals for connecting the 
low tension supply from the power amplifier 
to the amplifier and detector panel. Two ter- 
minals bridged with a copper link are provided 
for the attachment of a separate high tension 
battery. When using the power amplifier with 
an ordinary standard wireless receiver a jack 
is used for connecting the anode circuit of the 
preceding voltage amplifier. 

On the right-hand side of the panel are 
terminals for connection to the low tension 
battery, terminals for connection to field 
of the Magnavox loud speaker, and jacks 
arranged to permit plugging one or more loud 
speakers or telephones in series or parallel. 

A 36-volt dry battery is mounted under the 
panel, connected to a multi-stud switch, 
with separately insulated arms operating on 
the same studs for applying a variable grid 
potential to either valve. This battery is 
connected by flexible leads with plug pins to 
enable a change of battery to be readily made. 
This rotating switch is extremely convenient 
to operate, and is a great advance on the em- 
ployment of a wandering plug, or separate 
stud switch for each valve. 


Loud Speaker. 


The loud speaker employed is a standard 
“ Magnavox junior, except that it has been 
mounted in a mahogany case to match the 
receiver, and means have been provided for 
controlling the natural frequency of the 
diaphragm or armature by means of :— 


(1) Change-over switch fitted in the field 
Circuit, so arranged that the polarity 
of this field may be reversed. 

(2) A rheostat in the field circuit arranged 
so that the amplitude of the diaphragm 
oscillation may be controlled. 
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Normally no adjustment whatever is neces- 
sary to the Magnavox as purchased provided 
that the input to the instrument is undistorted. 
The modifications described will be found 
an improvement when it is necessary to clarify 
signals owing to interference. 


High Tension Unit. 

The high tension unit shown in Fig. 1 is 
contained in a case 25 ins. by 10} ins. by 123 ins. 
with a sloping front panel. On the panel 
are mounted three stud switches, the one on 
the left controlling the anode potential of the 
first three valves, and that on the rigbt con- 
trolling the anode potential of the last four 
valves. The right-hand switch, however, is 
arranged to connect the last four valves to the 
first battery when it is desired to work the 
headphones with several stages of low frequency 
amplification. 

Each battery is a separate unit with a common 
negative, and is shunted with a 2 mfds. 
condenser, and as an example of the good 
insulation obtained, it is possible to receive 
signals from three to five minutes by means 
of the discharging condensers, and this, 
twenty-four hours after the high tension 
supply has been switched off ! 

In the centre of the panel is mounted a 0-5 
milliammeter, and below this is a change- 
over switch connecting it in series with the 
plate circuit of either of the first three valves or 
the plate circuit of either of the last four valves. 
The use of the milliammeter for tuning-in 
the oscillatory circuits has already been des- 
cribed, and it is also invaluable for measuring 
the current modulation on the low frequency 
stages. Unfortunately, it is of too low a reading 
for use with more than two stages of low 
frequency amplification, but with two valves 
in circuit it records to 2 to 2} milliamps 
modulation in the anode circuit. The Paris 
time signals are invariably recorded visually 
in this way. Contained in this unit also is a 
separate battery for supplying negative grid 
potential to the first two low frequency valves. 
A seven-stud switch will be seen to control 
this feature. 


Valves. 

The selection of a most suitable valve for 
the function which it is desired to perform is 
most important, and it is to be regretted that 
so little information is available from the valve 
manufacturers in this country. When charac- 
teristic curves are obtainable, they are stated 
to be based on average results, and the 
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writer finds it desirable to a character- 
istic of each valve and to check this from time 
to time as the valve softens. 

The V.24 valve is very suitable for high 
frequency amplification on short wavelengths, 
but it is extremely critical—a very slight altera- 
tion in anode potential or filament emission 
is quite sufficient to completely interrupt 
signals. This valve, also, is not very economical. 

For rectification the R.4B ” valve has been 
found most suitable, although the ordinary R“ 
valve, if moderately soft, gives good results. 

For audio-frequency amplification both the 
cc L. S. ” and L.S.2 ” valves give very good 
service. They are expensive, but allow a very 
much higher potential, without saturation and 


valle 4 
EIGI 8 
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Fig. 5. 
distortion, than any other receiving valve the 
writer has used. 

There are no maker's characteristic curves 
available with these valves, and the impedance 
of various specimens varies tremendously. 
It is, therefore, absolutely essential to have 
grid voltage control to each valve. 

It is most desirable to employ a separate 
high tension battery for the high frequency 
and detector and the low frequency 
stages. Until this battery was separated a 
considerable amount of distortion arose, due 
to comparatively large current taken by the 
power valve, causing a slight drop of voltage 
on the plate of the high frequency valves. 
This distortion was brought to light by a milli- 
ammeter placed in circuit with the high 
frequency anode. 

The best tuning adjustment when found is 
recorded visually on the milliammeter. Should 
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it then be desired to switch in a further low 
frequency stage a very slight drop in filament 
potential will occur with consequent reduction 
in the anode current. Unless this is noted and 
corrected by decreasing the filament resistance 
of the V.24 ” valves a loss of signal strength 
will result. With the use of the milli- 
ammeter it is a simple matter to increase the 
filament current until the ammeter needle 
reaches the previously recorded reading. The 
writer also uses the milliammeter to ensure 
that the best portion of the characteristic 
curve of the detector is being worked on. 

The D.C. component on the low frequency 
valves is practically useless, and until the 
milliammeter records the minimum steady 
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Circuit diagram of two-valve power amplifier. 


anode current and maximum modulation, the 
grid potential can be raised. 

It will be noted that both voltage and current 
amplification is obtainable. The former is 
preferable with head telephones, and loud 
speakers constructed on the telephone receiver 
principle. It has been found that current 
amplification produces very little increase 
in sound volume when this type of loud speaker 
is used. 

With the moving field loud speaker further 
stages of current amplification produce a very 
noticeable increase in the volume of sound. 

Although there are 51 separate controls 
on this receiver, it is by no means unmanage- 
able. Care is needed with the high frequency 
amplification stages, and, of course, with the 
reaction circuit when this is employed. The 
writer’s daughter, aged 6, regularly tunes in and 
listens to 2 LO, using the detector valve only. 
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THE WIRELESS WORKSHOP 


MAKING THE INSTRUMENT PANEL 
FOR A FOUR-VALVE RECEIVER. 


This article deals with the setting out the components of a receiver and preparing the ebonite 
mounting panel for the engraver. Complete and detailed instructions are given in this and 
subsequent instalments for making a well designed four-valve receiver. 


By F. H. HAYNES. 


| HE methods by which the ebonite 
| panelş are accurately cut to shape, 


the procedure for transferring the 
dimensions to the ebonite, and drilling and 
tapping having been dealt with, it now remains, 
before describing further workshop processes, 
to go into the principles of the receiver itself. 

Most experimenters will need their receiving 
apparatus to be capable of operating efficiently 
on all wavelengths, and thus it becomes 
necessary for tuning to be effected by means 
of interchangeable coils. As high frequency 
amplification is to be embodied and selectivity 
obtained, no less than five holders for tuning 
inductances must be provided. A three-coil 
holder is to be arranged in the aerial circuit, 
and a two coil holder in the plate circuit of 
the high frequency valve. 
tuning range of the aerial circuit a switch is 
arranged to connect the aerial tuning condenser 
either in series or parallel with the aerial 
tuning inductance. As a closed circuit is 
employed a switch will be required for in- 
troducing the closed circuit, inductance after 
the aerial circuit has been tuned, known as 
a “stand-by” and “tune” switch. The 
tuning of the high frequency amplifier circuit 
introduces manipulating difficulties, and hence, 
apart from the necessity of producing the 
desired degree of amplification, it is helpful 
if a switch is arranged to throw the high 
frequency amplifier out of circuit. Switches 
are also introduced for taking out of circuit 
the two note magnifying valves according 
to whether head telephones or a loud speaker 
are used for reception. 

Five switches in all will be needed, and 
these must be of the double-pole two-position 
type. There are many varieties on the market, 
possessing various advantages, such as that 
of occupying small panel space, single spring 
lever or rotating knob action, contacts that 
“wipe,” and so give reliable electrical con- 
nection, minimum capacity between adjacent 
contacts, and simplicity of mounting. A useful 


To extend the 


pattern, possessing many of the advantages 
mentioned, is shown in the adjoining diagram, 
and is embodied in the design under des- 
cription, though ample space is allowed on 
the panel so that any of the many other 
excellent types may be substituted, according 
to the tastes of the reader. 


for varying the circuit arrangements of receivers. 


Before proceeding with the setting out of 
the front panel the reader should purchase the 
components which are to be assemt: ed upo 
it. These comprise: i 

Four circular pattern filament resistances 
complete with knobs. Good quality re- 
sistances should be purchased, which have 
smooth movement and make positive con- 
tact. Three filament resistances of well- 
known make are illustrated. 

Five multi-contact switches as described 
above. 

Three variable condensers, two having 

a value o- oo mfds. for use in the closed 

and tuned anode circuits and another of 

o:doo5 mfds. These condensers are to be of 
solid construction The top plate on which 
the fixed plates are mounted should be of 
metal or hard insulating compound, and in the 
latter case should be provided with a metal 
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bush. An end plate of metal or bushed 
insulating compound should be employed 
to form the lower bearing for the spindle. 
The spindle of the moving plates must be 
held tightly in the bearings so that it will 
not slip round when the condenser is 
mounted edgewise. Alternatively the plates 
may be balanced. The condensers should 
be complete with knobs and dials and ready 
for panel mounting. 
A dimensional drawing of the panel showing 
the setting out of the centres of the various 
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The mounting of the switches is quite simple. 
A clearance hole is made to take the threaded 
portion, whilst the point of a $ in. drill will make 
a hole to take the small projecting piece of 
screw which is g below the spindle and 
projects for the purpose of preventing the 
switch from turning. 

The precise method of mounting the con- 
densers depends on the pattern employed. 
The reader should aim at avoiding a number 
of screw heads appearing on the face of the 
panel, and it is usually less work to tap blind 


8 * 


` 
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Panel lay-out for supporting the resistances, switches and condensers of a four -· valve receiver. Suitable 
engraving is also indicated. The cross lines represent the centres of the holes for the spindles, the top row 
being for resistances, the second for the switches and at the bottom the variable condensers. 


components is given, and before proceeding 
with the drilling the reader should look over 
the parts he has purchased with his rule to 
make sure that he has not obtained fitments 
of unusual size, such as would require slight 
modifications in the setting out given. 

The filament resistances will probably need 
tapped blind holes for securing them to the 
panel. If their knobs are provided with 
pointers it is as well to arrange for the “ off ” 
and “ maximum ” positions to be near the 
top of the panel. 


holes from the back of the panel than to make 
clearance holes, and as a consequence, have 
to lacquer the heads of the screws appearing 
on the front. 

All apparatus should now be temporarily 
mounted on the panel, and any defective fit 


adjusted. When everything is in order, remove 


the components and proceed to rub down 
the faces. Eight nails driven into the bench, 
two at each corner of the panel, will hold 
it secure, while the polished surface is removed 
by rubbing with a circular motion with a 
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Small block of wood wrapped with a medium 
grade of emery cloth. This is usually done 
without any form of lubricant, the use of which 
tends to give the surface of the panel a some- 
what shiny appearance, especially when rubbing 


MAX 


i 

I 

I 

1 
The centre of the words to be engraved on 
the panel may be indicated by cross lines. 


down with a cloth to remove the traces of 
lubricant used. If a little shine is desired, 
turpentine may be used while rubbing down. 
A good matt finish should be aimed at, free 
from predominating scratches, giving an ap- 
pearance similar to that which would be obtained 
by sand blasting. It might be mentioned here 
that ebonite panels should not be cleaned 
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readily remove the dust from parts inaccessible 
by a duster. Both sides of the panel, as well 
as those of the valve panel described hitherto, 
should be treated, and as the area to be covered 
is by no means small, patience must be 
exercised. 

Engraving may now be considered. With the 
surface of the panel quite clean, lettering should 
be put on in pencil in the precise position 
and exact size as will be required. It is as well 
to rule lines through each word indicating 
the centre of the word, as the reader will 
probably be unacquainted with the spacing 
of the letters. Machine engraving is carried 
out by means of a pantograph reducing 
arrangement with a stylus which travels 
in recessed type, while a revolving cutter 
on the surface of the ebonite reproduces 
the letters with the required degree of re- 
duction. The copy type usually employed in 
the machine is one inch in height, and a re- 
duction of $s ts bs $» 109 12 and „th can usually 
be obtained. Thus, it is as well to indicate 


[By courtesy of Messrs. Taylor, Taylor and Hobson, Leid.] 
The mechanism of the Engraving Machine, showing the pantogragh action and the revolving cutter. 


with oil as a patchiness will result. The the size of the lettering required as }, $, etc., 
easiest way of keeping ebonite instrument 
panels clean is to use a soft brush which will 


the transmitting stations from taking part. 


It has been found necessary to postpone the Transmission Test, arranged by the British 
Wireless Relay League for June 16th, in consequence of the inability of certain of 


these being the height of the letters on the 
ebonite, in inches. 
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The New Meteorology. 


PREPARING WEATHER FORECASTS FROM WIRELESS REPORTS. 
By W. G. W. MITCHELL, B.Sc., F.R.A.S., F. R. Met. S. 


T reader who has followed the 
previous articles on the subject of 
“ Wireless and Meteorology,” the last 
of which appeared in this journal on October 
14th, has probably realised that the progress 
of meteorology is entirely dependent upon 
international co-operation, the weather at 
any particular place bearing a constantly 
changing relationship with the weather con- 
ditons over at least a whole hemisphere. 
The chief aim of the local weather forecaster 
must be to “ link up ” the changes of weather 
going on around him with the changes taking 
place over a much larger surrounding area. 
To do this he must first of all carry in his mind 
a mental picture of the movements of high 
and low pressure areas from a recently pre- 
pared synoptic chart, which should be as com- 
plete as possible, and extend over a fairly 
large portion of the northern hemisphere. 
Then by supplementing his chart with local 
readings of meteorological elements, the most 
important being barometric pressure, wind 
direction and temperature, he will be able to 
anticipate the direction of motion of these 
centres of high and low pressure and estimate 
fairly accurately their time of arrival locally. 

The importance of the synoptic chart as 
the basis of all modern weather forecasting 
is now firmly established. For obvious reasons 
it is desirable that the bird’s-eye” view 
disclosed by the chart should be as recent 
as possible. The next point to consider is 
the area to be covered by the chart. 

Until recently, that immense area com- 
prising the whole of Europe and North Africa 
was effectively linked up for meteorological 
purposes by a network of central W/T issuing 
stations, which received reports either by 
W/T or land-line from a number of subsidiary 
reporting stations or observatories. The posi- 
tion of our own meteorological service was, 
even under those conditions, one of special 
difficulty, chiefly by reason of our insular 
situation at the edge of the European land 
areas. Although we could receive reports 
from the south and east, we were dependent 
upon reports from Atlantic liners for indica- 


tions of any changes on our Western seaboard. 
The service of weather reports from ships at 
sea is a voluntary service, and messages are 
often relayed through other ships. It is not 
surprising, therefore, to find that on an average 
one out of every four or five messages contains 
errors. Early in 1921 the service was vastly 
extended and reorganised, the most important 
improvements being the simplification of the 
meteorological data asked for and the intro- 
duction of a system of “ check figures,” so 
that now, although a whole group of the coded 
figures might be lost before the message 
was received by the Central Meteorological 
Office, it is quite possible to replace these 
with certainty. A further extension of the 
area covered by the synoptic chart was made by 
the inclusion of reports by W/T from Iceland, 
and more recently by the addition of observa- 
tions from the United States and Canada. 
The practicability of such a service was 
demonstrated three years ago when, as a 
temporary measure, reports were transmitted 
to us for a short time, in connection with 
transatlantic flights. The American observa- 
tions are taken at 0100 G.M.T., and are sent 
daily to France and incorporated in the 
International Collective Report issued by the 
Eiffel Tower at 1005 G.M.T. on a 2,600 m. 
wave (spark). It has thus become possible 
for the Meteorological service to have within 
nine hours of the taking of the observations, 
a representation of the meteorological situation 
over the greater part of the Northern Hemi- 
sphere, extending from the Pacific Seaboard 
of America in the west to Russia and Egypt 
in the east. A specimen synoptic chart 
prepared from details sent by the Eiffel Tower 
is illustrated. So that amateurs can pick 
this message up and decode it, particulars 
of the transmission are now given. 

International Collective Report sent daily 
from FL at 1005 G. M. T.; wavelength 
2, 500 m., spark. 

Form of Message. 

The message commences with ONM (Office 
National Météorologique), and is divided 
into four parts. 
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PART I.—Commences with Météo Europe List of Stations (I, I.). 
and contains observations of 0100, 0700, Code. Code. 
1300 or 1800 G.M.T. from stations in Europe i ; 
and North Africa. or Paris 28 Aspio 
Code for observations at 0700: I, I, 02 Madrid 29 Helsingfors 
BBDDF w,TTK'!R, and for observations at 03 Vienna 30 Mahon 
OI00, 1300 and 1800 (the last two times 04 Stockholm 31 1 
indicating the previous day’s readings) I, I. o5 Lerwick 32 Holyhea 
BBDDF w, TTK!W. o6 Lyon 33 Zurich 
Where wi is the initial figure of the present ) San Fernando 34 De Bilt 
weather code ww (see New International o8 Munich 35 Rome 


Code, page 821, The Wireless World and Radio 9 Haparanda 36 London 
Review, September 23rd, 1922), and so indicates 10 Thorshavn 37 Hamburg 


the general state of the weather, and 11 Brest 38 Bordeaux 
KI is a single figure indicating the manner 12 Algiers 39 Brussels 
in which the barometer is changing (i. e., 13 Warsaw 40 Valencia 
barometric tendency) as follows: 14 Prono 41 Rabat 
7 15 Renfrew 42 Lisbon 
Code Sign of ee in 16 Bucharest 43 Horta 
figure. tendency. l Mi 17 Tunis 44 Messina 
inmm.ormbD. 18 Prague 45 Reykjavik 
0 * o to o5 19 Ingoy 46 Helwan (Egypt) 
I — o·5 to 15 20 Seydisfiord 47 Oran 
2 + 1·5 to 3°5 21 Prerov 48 Cassel 
3 * 3°5 to 6˙0 22 Nice 49 Malta 
4 — more than 6 · o 23 Lemberg 50 Constantinople 
5 — o to 1˙5 24 Copenhagen 51 Taranto 
6 — 15 to 3°5 25 Perpignan 52 Sofia 
7 — 3°5 to 6'0 26 Lister 53 Bizerta 
8 — more than 6 · 27 Corunna 54 Tripoli 


40" 70" 60 so 
E 


A specimen Synoptic Chart prepared from details transmitted by Hiffel Tower. 
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Code. Code. 

55 Agadir 58 Tangier 
56 Athens 9 Belgrade 
57 Funchal 60 Pertusato 


ParT II (occasionally) commences with 
“ Navires” and contains observations taken 
on board ship at sea: 


Code: PQLLL III GG BBDDF 

Where P= day of week (1 = Sunday, 
2 = Monday, etc., 7 = Saturday). 

Part III commences with “ Météo 


Amérique,” and contains the observations of 
13 stations in the United States and Canada. 


Code: PPGG I, (or I, I. or I. I. I,) BBDF 


This is followed by the positions of the 
centres of highest and lowest pressure. 


Name of station in full BBDF 
List of stations (I, or I. I. or I. I. I.). 
Code letter. 


St. John's (Newfoundland). 
Sydney (Nova Scotia) 
Father Point 
Parry Sound 
White River 
Winnipeg 

Le Pas 
Edmonton 
Nantucket 
Washington 
Hatteras 
Charleston 
Bermuda 

Key West 
Little Rock 
Nashville 
Cleveland 
Chicago 
Duluth 

Huron 

Salt Lake City 
Helena 
Denver 
Roseburg 
Tatoosh 

San Francisco 
San Diego 
Fort Worth 
El Paso 


Part IV (occasionally) observations by the 
Amundsen Polar Expedition vessel Maud. 


Code: Maud” PQLLL IIIGG BBDDF 
TTTw, 


J 
S 
FP 
PN 
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Where w, = state of weather in special 
code bs ow: 


Code 


o = Clear sky, fine weather. 

2 = Cloudy, with intervals of blue sky. 
4 = Overcast. 

5 = Rain, drizzle or hail. 

6 = Snow or sleet. 


All the other symbols given have the same 
meaning as in the New International Code. 


Equipment of Local Station. 


To enable the local observer to “ link up ” 
his weather as outlined in paragraph (1) above, 
he will need certain equipment. A barometer 
and thermometer (Fahrenheit or Centigrade) 
are all that is really necessary. If both these 
instruments are of the self-recording type, 
it will be a distinct advantage, although of 
course the latter are more expensive. The 
graphical representation given by self-recording 
instruments enables the eye to gauge the 
barometric gradient and change, and is also 
useful at first in checking forecasts by referring 
subsequently to the past behaviour of local 
weather. If the thermometer is of the ordinary 
mercury pattern it should be remembered that 
it is the temperature of the free air that is 
required, and the thermometer should there- 
fore be placed in a screened position on the 
north side of the house. 


Let us consider now one typical example of 
the method of procedure, and we will take 
the case of a cyclone moving from W. to E. 
Having beside him the latest available synoptic 
chart, he notices that the barometer begins to 
fall quickly, and wind changes most likely 
occur. These are known by observing the 
motion of low clouds. Buy’s Ballot’s Law 
enables the bearing of the centre of the cyclonic 
depression to be found, and the chances of 
its passing north or south of his station. A 
sudden reversal of wind direction would indi- 
cate that the centre of the depression was 
almost immediately over the local station. 
He then refers to the charts given in this 
journal on page 746 of the issue of September 
oth last, giving the nature of the weather 
to be expected from typical arrangements of 
isobars, and in this connection he may be 
guided largely by past experience. 
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THE AMATEUR 
EXPERIMENTAL LABORATORY 


VI—APPLICATIONS OF THE CALIBRATED 


CONDENSER. 


By PuHiLip R. Coursey, B.Sc., F.Inst.P., A. M. I. E. E. 


accurate calibration of a variable 

condenser, by one of the methods which 
have been described in the preceding articles, 
there is no need to follow through that lengthy 
calibration process if it is desired to calibrate 
a second condenser. The condenser that 
has already been calibrated can be employed 
a3 a comparison condenser against which 
other condensers can be measured. For this 
purpose, probably one of the simplest arrange- 
ments to employ is that which was described 
in Article III in this series.* For convenience 
in reference, the diagram of that arrangement 
is reproduced here (Fig. 1). In this diagram 


H AVING once obtained a reasonably 


Fig. 1. 


both the known condenser C, and the new 
test condenser C, are shown as variable 
condensers, since in this case the known 
condenser C, is the variable condenser which 
has already been calibrated, and for which the 
calibration curve has already been plotted out. 
The test condenser C, is now the new variable 
condenser, which it is desired to measure 
up so that a calibration curve can be plotted. 

The procedure for this test is obviously 
the same as that outlined in the article referred 
to above, except that in lieu of employing 


* Wireless World, May 5th, 1923, pp. 139-142. 


several fixed comparison condensers we now 
have the calibrated variable. It simplifies 
the carrying out of the test if a table is drawn 
up into the columns of which the readings 
that are taken can be written for subsequent 
reference and use. The headings required 
are as indicated in Table I. In these headings, 
and in subsequent use, the term test con- 
denser is underst as meaning the con- 
denser that is being measured or tested, 
while standard condenser” is taken as 
referring to the variable condenser which has 
already been calibrated, and which is now 
being used as a comparison standard. 


TABLE I. 


' Corresponding 
Scale Reading Capacity of 
Standard 
UF. 


Scale Read 
ing of Test 
Condenser. 


of Standard 
Condenser 


The figures filled in in the first column are 
intended to apply to those condensers which 
have a scale graduated in degrees from o° to 
180°, as is the case with most condensers on 
the market to-day. If the scale is differently 
graduated, a different series of intervals can 
be chosen, but when the scale runs from o° to 
180° it will generally suffice to obtain readings 
at the points tabulated. It will be noted that 
these are every 20° with the exception of 
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ro and 170° where the interval is made 10° 
in order to obtain an indicatjon of the curvature 
of the ends of the scale if there should be any 
As a matter of fact, for most purposes it will 
suffice if the interval between readings is 
made greater than 20° in the centre of the 
scale where the calibration curve should be a 
straight line in most cases. Thus, if it is 
desired to save time or labour in making the 
calibration, readings could be taken at 0°, 
10%, 20°, 60°, 120°, 160°, 170° and 180, 
making a total of eight readings instead of 
twelve. 

The procedure to be followed in making 
this calibration is as follows :— 


Set the test condenser at zero, and 
adjust the oscillator until it is in resonance 
with the test circuit, the switch Sw being 
in contacts (2). Then throw over the 
switch to contacts (1), and while keeping the 
oscillator at the same settings, adjust the 
“ standard ” condenser C, until the circuit 
is again in resonance with the oscillator. 
The reading of C, at which this condition 

is obtained (as indicated by the “ clicks ” 
in the telephones) should be entered in the 
second column of the Table I opposite 
o° in the first column. 


This procedure should be repeated for 
each of the settings of the test condenser that 
are tabulated in the first column of Table I, 
and the corresponding readings of the 
“ standard ” condenser filled in the proper 
places in column 2 of that table. 


Having obtained the measurements of the 


. test condenser in terms of the standard con- 


denser in this manner, it remains to translate 
them into capacity values. This may be 
done by the help of the characteristic curve 
of the standard condenser which has already 
been plotted out (see Fig. 3 on page 203 of 
Article IV in thig series, The Wireless World 
and Radio Review, May 19th issue). Each of 
the scale readings entered in the second column 
of Table I, after it has been filled up with 
the test readings, should be taken in turn, an 

found on the lower (horizontal) scale of the 
calibration curve of the standard condenser. 
The vertical line through this scale reading 
should be followed upwards until it intersects 
the plotted curve, whence the horizontal 
line through this point should be followed 
along to the left to obtain the corresponding 
poiht on the vertical left-hand scale, which is 
marked in capacities. The capacity values 
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so found should be entered in column 3 
of the table, opposite their appropriate scale 
readings. 

The calibration curve of the test condenser 
can then be plotted ont, using the figures in 
the first and third columns of Table I, setting 
out the scale readings (column 1) along the 
horizontal scale, and the corresponding 
capacities (column 3) along the vertical scale 
of the chart. The curve drawn through the 
points so obtained gives the calibration curve 
of this condenser. It should be marked with 
the number and description of the condenser 
so that it can be seen at a glance to which 
condenser it refers. 

It has been assumed in the above that the 
maximum capacity of the test condenser is 
less than the maximum of the standard 
comparison condenser, and also that its 
minimum value is greater than the minimum 
of the standard condenser. If these conditions 
should not be complied with it will not prove 
possible to complete the measurements at 
This 
difficulty can be overcome by the use of a small 
auxiliary fixed condenser, the exact capacity 
value of which need not be known but should 
preferably be of some value between about 
0°00025 and 0°0006 microfarad. 

Taking first the difficulty that is the more 
likely to be met with, viz., 
value of the test condenser either being 
less than that of the standard condenser or so 
close to it as to render adjustments either 
difficult or impossible, as much as possible 
of the calibration curve that comes within 
the range of the standard condenser should first 
be measured and plotted out. The test 
condenser should then be set at some value 
near the lower end of its scale, such as 30° 
or. 40°, that comes within the limits of the 
portion of the calibration curve that has 


already been plotted, and the auxiliary fixed 


condenser should be connected in parallel 
with its terminals. Then, with the switch 
Sw on contacts (2), putting the test condenser 
into circuit, the oscillator is adjusted to 
resonance with the test circuit. The switch 
Sw is changed over to contacts (1), and the 
standard condenser adjusted until the test 
circuit is again in resonance with the oscillator. 
This setting of the standard condenser should 
be noted—call it A for the moment. The 
test condenser should now be put at o° on 
its scale (leaving the auxiliary fixed condenser 
in parallel), and the oscillator adjusted to 


the minimum ` 
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resonance with the switch Sw in contacts (2). 
The switch should be thrown over to contacts 
(1), keeping the same settings of the oscillator, 
and the standard condenser adjusted till the 
test circuit is again brought into tune with the 
oscillator as indicated by the clicks in the 
telephones. This scale reading of the standard 
condenser should be noted—call it B for 
reference purposes. 

Now, by reference to the calibration curve 
of the standard condenser, find the capacity 
corresponding to scale reading (A), and that 
corresponding to scale reading (B). Subtract 
the second of these capacity values from the 
first—the difference is the difference between 
the capacity of the test condenser at zero and 
at 30° (or whatever other setting was used 
for the first reading). But since we know 
from the portion of the calibration curve 
that has already been plotted, the capacity 
of the test condenser corresponding to 30° 
on its scale (or whatever other initial point 
was chosen for the first of the above pair of 
readings), we can by subtraction determine 
the capacity of the test condenser at the zero 
of its scale. Similarly, by taking other 
readings by the same method its capacity at 
10° and 20° can also be determined if it has 
not been possible to measure them by the 
direct method described at the beginning of 
this article. 

This method enables the lower bend of the 
calibration curve of the test condenser to be 
plotted out easily. Should the maximum 
value of the test condenser, however, exceed 
the maximum of the standard comparison 
condenser, it becomes necessary to extend 
the range of the standard condenser by means 
of the small auxiliary fixed condenser that 
was used for the last test. 

In this case, the calibration curve of the 
test condenser should be plotted out as far 
as possible by direct comparison with the 
standard condenser, in the manner already 
described, then placing the standard condenser 
at 180°, the oscillator should be brought into 
resonance, with the switch Sw on contacts (1). 
The auxiliary fixed condenser should then be 
connected in parallel with the standard, and 
still not touching the setting of the oscillator, 
the standard condenser should be adjusted 
until the test circuit is again in resonance 
with the oscillator. Call this reading of the 
standard condenser “‘ D.” From the calibra- 
tion curve of the standard condenser, find its 
capacity corresponding to scale reading “ D,” 
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and subtract this capacity from the maximum 
capacity of the condenser (corresponding to 
scale reading = 180°). The difference is the 
effective capacity of the auxiliary fixed con- 
denser. 

Now, leaving this auxiliary condenser in 
parallel with the standard, continue the 
measurements on the test condenser in the 
usual way, and fill in the values in the proper 
places of the table (Table I), making a note 
of where the extra condenser was added. 
Then when filling in the capacity values in 
column 3 of the table, the effective capacity of 
the auxiliary condenser, as determined above, 
must be added to the capacity values read off 
the calibration curve of the standard condenser 
for all readings taken when the auxiliary con- 
denser was in use. 

In this way, by using an appropriate size 
of fixed condenser, the range of the standard 
condenser (here assumed to have a maximum 
value of 0-001 microfarad) can readily be 
extended to about 0°0017 or 0°0018 micro- 
farad. It can, if desired, by a further applica- 
tion of the same method, be extended to still 
larger values, but this entails greater care in 
manipulation, and is seldom required. 

In accordance with the instructions laid 
down in the previous articles, proper care must 
be taken to ensure that the connecting wires 
on the two sides of the switch Sw are equal 
in capacity value. This may be done by 
interchanging the condensers, in the manner 


that has already been described in the earlier 


articles. 


TRANSMISSION TEST. 

The British Wireless Relay League are holding 
an official test on Saturday, June löth. com- 
mencing at 11.30 p.m. The following stations 
are taking part:—2 TF, 5 MP, 5 AZ, 2 JF, 
5 OW, 2 VC, 2 MZ, 5 KO, 5 PS, 2 DY, 5GJ, - 
and 2 RH. A wavelength of 440 metres and a 
maximum power of 10 watts will be used. All 
members are requested to listen-in and report on 
any of the stations heard with full particulars. 

The League still requires members for the 
following districts :—Aberdeen, Glasgow, Berwick- 
on-Tweed, Carlisle, Lake District, _ Hartlepool. 
Scarborough, Hull, York, Lancaster, Sheffield. 
King's Lynn, Shrewsbury, Birmingham, Northamp- 
ton, Hertford, Hereford, Aberystwyth, Milford. 
Swansea, Cardiff, Barnstable, Penzance, Devonport, 
Exeter, Weymouth, Southampton, Reading, 
Brighton, Hastings, Dover, Harwich, Cambridge. 
Brandon, Norwich, and for other places near 
those mentioned. 

All communications to be addressed to the 
British Wireless Relay League, care of this Journal, 
12-13, Henrietta Street, W. C. 2. 
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NOVEL IDEAS AND INVENTIONS 


Abstracted by Puitirp R. Coursey, B.Sc., F.Inst.P., A. M. I. E. E. 


{.—Transmission on Short Wavelengths. 


HEN attempts are made to transmit 
W signals on short wavelengths many 

experimenters find difficulty either 
in tuning the aerial to the required wavelength, 
or in getting sufficient current into the aerial 
to obtain any useful radiation. Sometimes, 
too, difficulty is experienced in obtaining 
oscillations at all from the valve transmitter 
when attempts are made to work on 200 metre 
waves, or less. This latter difficulty is one 
that arises mainly through incorrect proportion- 
ing of the various parts of the circuit to one 
another. 

A recent patent taken out by a German 
radio company may prove helpful in this 
connection, besides providing another field 
for experiment.* The main idea of the 
proposal is that no attempt should be made 
to get the actual C.W. generator—i.e., the 
valve—to oscillate down on the short wave- 
length which it is desired to transmit, but 
to let it oscillate at somewhere about double 
or treble this wave. The actual aerial should, 


of course, be tuned to the wavelength to be 
transmitted—and up to this point there is no 
particular novelty in the invention, as it has 
frequently been proposed to tune the acrial 
to a harmonic of the generator frequency. The 
novelty of the idea lies in adding to the aerial 
circuit another closed circuit which is also 


— 


* British Patent No. 182762, by R. Herzog and 
the C. Lorenz Co. 


tuned to the wavelength of the transmission. 
This circuit serves to ho!d the frequency of 
the aerial constant at that corresponding to 
the wave to be transmitted, independently 
of the frequency of the C.W. source. 

An open radiating circuit like an aerial, 
having capacity and inductance distributed 
along the aerial wires, is much more readily 
caused to oscillate at a harmonic of the 
frequency of the source, than is a closed 
oscillation circuit in which the capacity and 
inductance are /umped into definite parts of 
the circuit. Hence, even if the aerial is 
tuned to a harmonic of the oscillator frequency 
it will have a tendency to radiate at the 
frequency of the source rather than at its 
own, but the addition of the closed circuit 
serves to stabilise matters. 

In Fig. 1 the arrangement is sketched. 
In this diagram the C.W. source is represented 
diagrammatically by G, and its oscillation 
circuit—which is tuned to the longer wave- 
length of about twice that to be transmitted— 
by LI Ci. 

The main aerial circuit is A L, La E, and this 
is tuned to the wave to be transmitted. The 
auxiliary closed circuit is L,C RL, which 
also is tuned to the wave to be transmitted, 
R being a resistance which is preferably made 
about equal to the effective high- frequency 
resistance of the aerial itself. 

The C. W. source G would, obviously, be 
the ordinary valve oscillator; but the method 
would apparently be more useful when applied 
to an arc transmitter, as there is much greater 
difficulty in obtaining oscillations of short 
wavelength from an arc than those of long 
wavelengths. In any case, however, it would 
appear to provide a useful field for experiment 
with short wave valve transmitters. 


2.—A New Method of Receiving Radio 

Signals. 

The reception of wireless signals without 
detectors, valves, telephones, or any of the 
usual adjuncts of the ordinary radio receiver 
has become possible by a discovery made 
by W. F. Einthoven. The string galvanometer 
bearing his name, in its ordinary form is of 
use only for physical measurements or for 
laboratory work on radio signals, It responds 
only to low frequency currents, or the slow 
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current changes obtained by rectifying radio 
signals by a crystal detector or some similar 
rectifier. Einthoven has found it possible* 
to construct a fibre of quartz small enough to 
tune to the actual radio frequency of the 
signalling waves, so that when such a fibre is 
placed in a magnetic field and the received 
radio-frequency current is passed directly 
through it, it will vibrate while the signal 
lasts. By means of a suitable microscope the 
movements of the fibre can be rendered 
visible, and projected on to a screen for observa- 
tion or photographic recording. 

With a quartz string 1 millimetre long and 
one-thousandth of a millimetre in diameter, a 
tension of 20 milligrams suffices to tune it to 
a frequency of 300,000 cycles, which cor- 
responds to a wavelength of 1,000 metres. 

The actual quartz fibre is enclosed in a 
vacuum so that air friction is reduced to a 
negligible quantity, and the damping of the 
vibrations of the string can then be made very 
small—much smaller in fact than the damping 
of any ordinary electrical oscillation circuit. 
As a result of this the arrangement becomes 
very much more selective than any ordinary 

* British Patent No. 187971, by Nederlandsch 
Indië, assignees of W. F. Einthoven. E 
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electrical tuning means ; although, if required, 
the damping can be increased sufficiently 
to enable high speed Morse signals to be 
received up to several hundred words per 
minute. 


3.—Reducing the Resonance Effect in 
Loud Speaker Horns. 


Anyone who possesses, or who has seen a 
Brown loud speaker with one or more holes 
drilled in its horn, may have wondered at the 
reasons therefor. A recent patent issued to 
S. G. Brown discloses the purpose of such 
apertures.* By their use the pressure of the 
air vibrations forming the sound is relieved 
at points where reflections may occur from the 
walls. These “ nodal” points occur at one- 
half, one quarter, one eighth, etc., of the 
length of the horn from its smaller end, and 
holes may with advantage be made at these 
points. A purer reproduction of the sounds 
thus becomes possible, with less resonance 
effects due to the horn. The construction of 
a horn with its smaller part of cast metal, and 
its larger portion or mouth of spun metal 
is also covered by the same patent. 


* British Patent No. 194510, by S. G. Brown. 


How to Find the Wavelength of Circuits. 


HEN dealing with radio circuits, 
W it is generally more convenient 

to deal with wavelength rather than 
frequency. Since the velocity of electro- 
magnetic waves is 300,000,000 metres per 
second, and the wavelength is equal to velocity 
divided by frequency it follows that in place of 


f ve may write 

2m VLC y 

À = 1884 + LC where 

A = wavelength in metres, 

L = inductance in microhenries (uH), 
and C = capacity in microfarads (mfds.). 
This is the formula commonly used in wave- 
length calculations. 

From this formula it is easily seen that since 
the frequency or wavelength depends upon 


a constant times LC, the quantities L or C 
may have any value provided their product is 


unaltered. It is therefore an easy matter 
to construct a table showing the value of the 
product of L and C for any wavelength. 
Such a table is given in Table I. Here the 
wavelength is in metres, C is in microfarads, 
and L is in centimetres. One microhenry 1s 
equal to 1, ooo centimetres. 

With the aid of the table one is able to find 
the wavelength to which a coil and condenser 
will tune without using the wavelength formula 
at all, or one can find the correct value of 
capacity and inductance to tune to a given 
wavelength. | 

Thus suppose one wishes to tune to 380 
metres. Looking at the table, 380 metres 
corresponds with an LXC value of 40:7. 
If one decides to use an Igranic coil, say 
No. 50, we look up a table for its inductance, 
which is 134 microhenries or 134,000 centi- 
metres, The capacity which must be used 
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oe EIE 40°7 8 
across this coil is then 134,000 or 0:0003 micro 


farads, which is well within the range of a 
variable condenser having a maximum value 
of 0-0005 mfds. 

As another example to make the use of the 
table quite clear, suppose it has been decided 
to use a variometer to bring the aerial circuit 
into resonance with the signal we desire to 
receive. The capacity of an ordinary aerial 
may be reckoned as equivalent to a fixed 
condenser of 0:0003 mfds. A well-known 
variometer which may be purchased has a 
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minimum inductance value of 54 AH, or 
54,000 cms., and a maximum value of 530 pH 


or 530,000 cms. The product of LC in one 
case is 16:2. Looking up the tables the 


wavelength most nearly corresponding to 


this value is 240 metres. This is the minimum 
wavelength to which the circuit will tune. 
The maximum wavelength corresponds with 
the product of 530,000 x 0:0003 or 159 in the 
tables, and is seen to be 750 metres. The 
variometer used in conjunction with an aerial 
will therefore tune to all wavelengths between 
240 and 750 metres. W. J. 


Showing the wavelength corresponding to various values of capacity and inductance. Capacity ts 
One microhenry is equal to 1,000 cms. of inductance. 


in microfarads and inductance in centimetres. 


` X X X X 
Wave CL Wave CL Wave OL Wave CL Wave OL 
length | C in pf length | Cin pf length | Cin pf length | Cin pf length | Cin uf 
metres | Lin em metres | Lin cm | metres | L in em metres | L in cm |! metres | L in em 


62-3 830 194-0 2000 1126 
64:8 840 198-5 2050 1183 | 
67-6 850 | 203-4 2100 1244 
860 208-2 2150 1301 
70-4 870 213-2 2200 1362 
73.3 880 217.9 2250 1425 
76-0 890 222 9 2300 .| 1489 
79-0 2350 1555 
82:1 900 228-0 2400 1622 
85-2 910 233-2 2450 1690 
88-4 920 238-1 
91-4 930 243-4 2500 1760 
94-7 940 248-7 2550 1831 
98-0 950 254-1 2600 1903 
960 259-5 2650 1977 
101-4 970 264-7 2700 2052 
104-7 980 270-4 2750 2129 
108-2 990 275-9 2800 2207 
115-4 1000 281-6 0 
118-8 1050 3105 2950 | 2450 
122-5 1100 340-4 
126-3 1150 372-1 3000 2533 
130-2 1200 405 3500 3448 
134-1 1250 440 4000 4500 
1300 476 4500 5700 
137.8 1350 513 5000 7040 
141-9 1400 552 5500 8520 
145-9 1450 592 6000 | 10140 
1600 1 
154-0 1500 634 
158-3 1550 676 7500 15830 
162-6 1600 720 
166-8 1650 766 8000 | 18010 
171-4 1700 813 9000 | 22800 
175-6 1750 862 10000 | 28160 
1800 912 15000 | 63400 
180-1 1850 963 20000 112600 
184-7 1900 | 1016 25000 176000 
189-3 1950 | 1071 30000 253300 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY—XI1. 


It is the purpose of the writer to d-al with the principles underlying the action of wireless receivers 
and transmitters. Those who know wky, obtain much pleasure which is not experienced by those 
who have no idea of the action of their wireless set. 

The series has been specially arranged so that the readerwho follows each section as it Bie 


will have obtained a complete wireless education with a minimum of time and trouble, and 


e will 


be in a position to successfully design his own wireless equipment. 

In previous sections the writer has dealt with the principles of electricity such as the effect of 
resistance, capacity and inductance. The last sections deal with alternating current work and 
the properties of resistance, inductance and capacity in series and parlie, the study of which is 


so important to those who desire a clear understan 


g of wireless. 


By W. JAMES. 


29.—Properties of a Series Resonant 

Circuit. 

HE outstanding property of a series 

í circuit which is in resonance with an 

alternating pressure is that the circuit 
offers a very low resistance to the flow of 
current. Although the reactance of the coil 
and the condenser may be very high, yet 
only resistance limits the magnitude of the 
current flow. It is for this reason that a 
series circuit is sometimes called an acceptor 
circuit. 

If we plot a curve showing the relationship 
between the reactance of an inductance in 
ohms and the frequency, a straight line is 
obtained as at A, Fig. 63. The reactance 
being equal to 2 l ohms, when f is zero, 
the reactance is zero. 
cause corresponding increases in reactance, 
hence a straight line results when reactance 
and frequency are plotted. 


REACTANCE (ons) 


O 00000 200000 300000 
FREQUENCY 
Fig. 63. Curves A and B represent the reactances of 


a coil and condenser at various frequencies. When 

both are connected together in a series circuit, the 

resultant reactance is given by curve C. The point 

where C crosses the zero reactance line is the resonant 
frequency of the circuit. 


Curve B shows the relationship between 
capacity reactance and frequency. The re- 


Increases in frequency. 


: I 
actance of a condenser is equal to — 
2nfC 


ohms. When the frequency is zero, the reac- 
tance is infinitely great; while when the 
frequency is very great the reactance is very 
small. e shape of the curve is determined 


by the reactance being a fraction of F k 


is plain that for a given change in f, for small 
values of f the reactance changes considerably, 
while with a large value of f, the reactance 
will only change slightly. 

The reactance above the horizontal line 
may be considered positive, and that below 
negative, since capacitative and inductive 
reactance tend to neutralise. Adding them 
together produces curve C. It will be noticed 
curve C crosses the horizontal line at a fre- 
quency of 100,000 cycles. This frequency 
would be the resonant frequency of the series 
circuit with a capacity and inductance of the 
values used in the construction of the curves, 
the reactance at this point being zero. The 
current which flows at this frequency is a 
maximum. For lower frequencies the capacity 
reactance predominates as shown by curve C 
lying below the horizontal line; at higher 
frequencies the inductance is more effective 
in reducing the current flow. 


The Effect of Resistance. 


If we have a series circuit, Fig. 64, and apply 
a pressure with a fixed frequency, a curve 
may be plotted showing the variation in 
current with the capacity of the condenser. 
With small values of capacity the current is 
small, and as the capacity is increased the 
current increases, until when the condenser 
has such a value that together with the coil 
the circuit is in resonance with the applied 
pressure, the current is a maximum. This 
is shown in the resonance curves of Fig. 64. 
Considering curve A, the maximum value 
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of the current is equal to I = Š amperes. If 


the pressure is 10 volts and the resistance 
2 ohms, the peak value of the current is § am- 

. Curve B may be drawn in the same way, 
but here it is assumed the resistance present 


CURRENT 


1 
' 
1 | 
C R 
CAPACITY 


Fig. 64. The curves below show the current which 
flows in a series circuit when (A) the value of 
resistance is small, and (B) when the resistance has a 
higher value. The frequency of the applied pressure 
remains fixed and the capacity is varied. 


in the circuit has a higher value. If it has a 
value of 10 ohms, the maximum current is 
I ampere. The point to be emphasised is 
that not only does resistance reduce the current 
flowing in the circuit at resonance, but the 
top of the curve 1s much flatter. In other words, 
a given change in the value of the capacity 
will make a much smaller relative change 
in the current. Thus, referring to point C: 
suppose the capacity is reduced from R mfds. 
to C mfds., in the case of curve A the current 
has been reduced to about one-third, while in 
the case of curve B the current is but slightly 
reduced. 
An example will make this clear. 


Case 1. Let R=2 ohms, E= Io volts, 
C = 0001 pF, L = 2533 uH. The resonance 
frequency is 100,000 cycles. At resonance, 

[= or © = 5 amperes 
R 2 f 


Suppose the capacity is reduced to 0-0008.F. 
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With the frequency of the applied pressure 
as before— 
E 


e 


v4 (1592 — 1990) 


10 
= 55 Or 0.5 amperes nearly. 


By reducing the capacity from o- o01 
to 0:0008, the current has fallen from 5 amperes 
to 0:5 amperes. The pressure across the coil 
at resonance was w LI or § X 1589 = 7945 
volts. The pressure across the coil when 
the capacity is reduced is 794°5 volts. 

Case 2. Let the values be as before, except 
that the resistance is 20 ohms. The current 


at resonance is = 2 o·5 ampere. 
With the capacity reduced to 0°0008 mfds., 


the current will be — 
400 + (1592 — 1990) 
or nearly 0°22 amperes. 

The pressure drop across the coil at resonance 
is 794°5 volts. When the capacity is reduced 
to 0:0008 mfds. the drop is reduced to 349°6 
volts. Comparing the two cases; with the 
circuits in resonance, when the resistance 
was 2 ohms we had a current of 5 amperes, 
while with a 20 ohm resistance the resonance 
current was only 0-5 amperes. 

In Case 1, the reduction in the capacity 
of the condenser caused the current to fall 
from 5 amperes to 0:5 amperes, or it fell to 
1/10th its value. In the second case the current 
fell from 0-5 amperes to 0°22 amperes, or to 
about half its peak value. 

The effect of resistance is thus shown to be 
a serious matter. When a circuit is required 
which will tune sharply to a given wavelength, 
the resistance must be kept to as small a value 
as possible. Thena sligh! change in the value 
of the tuning condenser will reduce the current 
flowing in the circuit by a large amount. 
One is then able to closely tune to a station. 
Signals with a slightly different wavelength 
will only cause a small current to flow in the 
circuit compared with the magnitude of the 
current due to a signal which is exactly in 
tune with the circuit. When appreciable 
resistance is present, signals whose wave- 
lengths are close to that of the signal it 1s 
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desired to receive will produce a current 
in the circuit with a considerable amplitude 
compared with the amplitude of the current 
due to the required signal. It will not be 
possible to tune out unwanted signals with 
small variations in the tuning of the circuit. 

Effect of Tuning by Varying the Capacity 

or Inductance. 

It is common practice to vary the resonant 
frequency of circuits by changing the capacity. 
In the case of a series circuit, if we assume the 
applied pressure has a constant frequency, 
the shape of the resonance curve is not sym- 
metrical. It will be seen that this must be 
so since while the curve A, Fig. 63, representing 
the reactance of the coil is a straight line, 
the curve representing capacity reactance 
B is not a straight line. Therefore the curves 
of Fig. 64 are not symmetrical; that is, 
the amplitude of the current for a given change 
below and above the resonance value is not the 
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same. Referring to Case 1 in the above example, 
if the capacity was raised from 0-001 to o· O12, 
instead of being reduced from 0-001 to 00008, 
the current 


7 . 

v4 + (1592 — 1326)? 

The difference between the inductive and 
capacitative reactances is now 266 ohms, 


while in Case 1 the difference is 398 ohms. 


The lack of symmetry of the resonance 
curves through tuning with a variable condenser 
is not considered to produce any serious ill 
effect. 


When tuning is accomplished through a 
variation in the inductance, the resonance 
curve is quite symmetrical, that is, a given 
change in the inductive value, either increase 
or decrease from the resonant value, will 
produce the same reduction in current. 


Winner of Highest Award for Amateur Station Working in America. 


f 


[Photo : Central Press}. 


The Hoover Cup, awarded annually to the owner of America’s best amateur radio station, this year went to 

Frederick R. Ostman of 180, Broad Street, Ridgewood, N.J. He operates station 2 OM, and ts shown above 

uith. his apparatus, The award was made by a committee of three judges selected by Hiram Percy Maxim, 

President of the American Radio Relay League. This trophy is the highest honour among wireless experi- 

menters in America and is awarded by the Department of Commerce through Secretary Hoover to the beat all- 
round amateur station, the major part of which is home-made, 
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Wireless Club Reports. 


VOTE. Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless 
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as 
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased 


to consider for publication papers read before Societies. 


with the Radio Society of Great Britain. 


An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated. 


The Radio Society of Willesden.* 

A successful meeting of the Society took place 
on May 22nd, when an animated discussion 
took place regarding the Society’s summer pro- 
gramme. As a result it was decided to organise 
visits, if possible, to places of general interest to 
radio experimenters The provision of wireless 
dances is in contemplation. 

Hon. Sec., F. H. H. Coote, 183, Carlton Vale, 
Kilburn, N.W.6. 


The Wireless Society of Hull and District.* 

A well-sustained and instructive discussion 
on variometer tuning took place on May 18th. 

The Hon. Secretary is at present engaged in 
drawing up a syllabus for the summer months, 
and offers of lectures (elementary or otherwise) 
will be welcomed. 

The meetings are now held every Friday at 7.30 
p.m., at the Co-operative Social Institute, Jarratt 
Street. Intending members should communicate 
with the Hon. Sec., H. Nightscales, 47, Wenlock 
Street, Hull. 


The Ilford and District Radio Society.* 

“ Ebonite ” was the subject of a lecture given 
by Mr. A. P. Welch on May 17th. The lecturer 
described the various stages through which the 
raw rubber passed prior to emerging as finished 
ebonite. He emphasised the importance of re- 
moving the surface of new ebonite before its use 
for wireless instruments. 

Hon. Sec., A. E. Gregory, 77, Khedive Road, 
Forest Gate, E. 7. 


Tottenham Wireless Society.“ 

On Wednesday, May 23rd, Mr. F. Haynes, 
Assist. Editor of The Wireless World and Radio 
Review, gave a lecture to the above Society on 
“ Electro-Static Loud Speakers.” The lecturer 
dealt with the principles of this class of loud speaking 
apparatus, and described in detail their construc- 
tion. The design was distinctly novel and interest- 
ing, and operation of the parts was so clearly 
described that many experimenters may feel tempted 
to undertake the building up of such an instrument. 

The Hon. Secretary will be pleased to forward 
particulars to anyone desirous of joining the Society. 

Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Tottenham, N.17. 


Harpenden Radio Society.* 

By courtesy of the British Broadcasting Company, 
Ltd., members were recently enabled to inspect 
the transmitting apparatus at Marconi House, 
afterwards visiting the Company’s studio at 2, 
Savoy Hill, where acquaintance was made with 
Mr. Arthur Burrows in the flesh. 

Other activities of the Society, apart from the 
regular meetings for lectures and practical work, 


have included an expedition to the London Terminal 
Air Station at Croydon. 

Hon. Sec., P. A. Anscombe, Wellington House, 
Harpenden. 


The Stoke-on-Trent Wireless and 
Experimental Society.* 

Mr. T. R. Clark (Vice-Chairman), on May 24th, 
gave an interesting lecture on Adding a Valve 
to a Crystal Set.” 

Mr. Clark declared that for the Pottery district, 
the results of adding a low frequency magnifying 
valve to a crystal detector were not satisfactory, 
much better results being obtained by adding 
a high frequency amplifying valve. 

Hon. Sec., F. J. Goodson, B.Sc., G.I.Mech.E., 
Tontine Square, Hanley. 


Newport and District Radio Association. 
At the Memorial Institute, Queen’s Hill, on 
May 17th, Mr. J. T. Gray delivered an interesting 
lecture on Aerials.“ 
Hon. Sec., H. W. Winslow, 3, Dock Street, 
Newport. 


North London Wireless Association.“ 

A practical demonstration of valve characteristic 
curves was given by Mr. V. J. Hinckley on May 
28th. ‘The valves used were kindly lent by Messrs. 
G. Z. Auckland & Son, of Clerkenwell. 

Application for membership should be addressed 
to the Hon. Sec., J. C. Lane, Physics Theatre, 
Northern Polytechnic Institute, Holloway Road, N. 


Dewsbury and District Wireless Society.* 

It is proposed to organise a Direction Finding 
Committee,” with the object of locating those 
persons who are causing serious interference 
through oscillating sets. Members are asked to 
report immediately any case that comes to their 
notice. It is felt that this step will serve the best 
interests of both the histener-in and the experimenter. 

Hon. Sec., Fred. Gomershall, F.S.A.A., 1, Ash- 
worth Terrace, Dewsbury. 


Cheltenham and District Wireless Association.“ 


The Association is now conducting a series of 
direction finding experiments with a view to 
tracing and reporting oscillation offenders, of whom 
there are a great many in the district. The members 
are working with a portable D.F. station mounted on 
a motor car. At a recent meeting the Hon. 
Secretary announced that Capt. Price (2 OP) had 
offered his assistance with suitable apparatus. 

The usual weekly meeting will be suspended 
during the summer months, reopening in aa 
with a new course of lectures, etc. 8 

All inquiries should be made in writing to the 
Hon. Sec., H. Dean Poulton, 18, Albion Street, 
Cheltenham. 


D2 
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Glevum (Gloucester) Radio and Scientific 
Society. * 


Members recently inspected the station of Mr. 
John Mayall, A.M.I.E.E. (2 MZ, 2 SD), consulting 
engineer of the Society. In a description by Mr. 
Chas. Box of his single-valve super“ circuit, 
he stated that with it he could receive London, 
Cardiff, and other broadcasting stations on a two- 
foot frame. 

A field day is being arranged and a large attend- 
ance 18 hoped for. 

Applications for membership should be addressed 
to the Hon. Sec., Alec R. E. Jennings, Caer Glowe, 
Brunswick Road, Gloucester. 


THE TRANSATLANTIC TESTS. 

The portraits on this page are of Messrs. A. G. 
Gregory (left) and William Vernon, of Hulme, 
Manchester, who were among the successful 
participators in the Transatlantic Tests. 

The aerial system employed is shown in the 
other illustration. Messrs. Gregory and Vernon 
used three high frequency valves in addition to 
the detector. 


Southampton and District Radio Society. 


Following on the resignation of Mr. Stockdale from 
the Chairmanship, on May 17th, Mr. Holgate was 
unanimously elected to the office. 

A competition for the reception of telephony on 
crystal sets constructed by members has been 
instituted. Improvements to the Society's aerial 
and three-valve set are being carried out. 

Headquarters, Y.M.C.A., Ogle Road, Southamp 
ton. 

Applications for membership will be welcomed 
by the Hon. Sec., P. Sawyer, 55, Waterloo Road, 
Southampton. 


Redhill and Reigate Radio Society. 


On Thursday, May 17th, Mr. H. W. Pope, 
A. M. I. R. E. gave an extremely interesting lecture 
on ‘Telephones and Loud Speakers ” to a good 
attendance of members. Mr. Pope gave his 
audience several very useful methods of determining 
polarity of telephones, and emphasised the necessity 
of having them connected to the correct poles of 
the battery. 
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The lecturer described in detail the Freno- 
phone,” a remarkably efficient and unique design 
of loud speaker about to be put on the market 
by S. G. Brown & Co., Ltd. 

ay the close of the meeting five new . 
were enrolled. 

Hon. Sec., C. W. Johnson, 111, Station Road, 
Redhill. 


Fulham and Chelsea Amateur Radio and 
Social Society. 


A most interesting lecture and demonstration 
was given on May löth by Mr. Tarrant, a member 
of the Physics Staff of the Chelsea Polytechnic, 
on the subject of Electrons.” After describing 
the development of our present knowledge of 
electrons from the days of Faraday, the lecturer 
demonstrated the detection, isolation and measure- 
ment of separate electron discharges. 

Hon. Sec., N. Mickle, 544, Kings Road, Chelsea, 
S.W 


Mount Pleasant Radio Society. 


On Saturday, May 19th, a meeting was held at 
which the chief item was a demonstration by 
Mr. Hudson of his three-valve set with loud speaker. 
The reception of the programme from 2 LO was 
excellent. 

All particulars regarding membership, ete., 
may be had from the Hon. Sec., W. R. Fleming, 
156, Upton Park Road, Forest Gate, E. 7. 


EN EREN 
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The aerial system used by Messrs. A. G. Gregory and 
W. Vernon, of Manchester, for the Transatlantic Tests. 


The Beckenham and District Radio Society. 


The formal opening of the new headquarters 
took place on Thursday, May 17th, the occasion 


—~— — K 
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being celebrated by the reception of Grand Opera 
on a three-valve set with Amplion loud speaker. 

The Secretary said that the Society was 
at last receiving greater recognition in the district 
and it was hoped that with improved headquarters 
the membership would rapidly increase. 

A vote of censure was passed on local “ oscilla- 
tors. 

Hon. Sec., J. F. Butterfield, 
Elmers End, Beckenham. 


10, The Close, 


Barnet and District Radio Society. 


There was a good attendance at the inaugural 
meeting of this Society which was held on Thursday 
May lith. After an address by the President, 
Mr. F. W. Watson Buller, the formation of rules 
was proceeded with, and the enrolment of members. 
A demonstration of an Armstrong super-regenera- 
tive set by Mr. R. Cook afterwards took place, and 
2LO was received satisfactorily with a frame 
aerial. 

Hon. Sec., J. Nokes, Sunnyside, Stapylton Road 
Barnet. 


= 
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Sutton and District Wireless Society. 


On May 23rd, Mr. J. K. Andrews gave an in- 
teresting talk on his experiences in radio work, 
which commenced in the early days before the war. 

Mr. W. H. Norvill then briefly described 
the new three-electrode variable condenser 
produced by Messrs. Autoveyors, of Victoria Street. 
The condenser, he stated, has numerous advantages 
over the ordinary instrument, the most useful 
of which is probably its use in a special rejector 
circuit by which loud stations may be cut out 
and distant stations received clearly, although 
the difference in wavelength may be very small. 

It was decided at this meeting that regular 
buzzer practice should be conducted in future 
as far as circumstances permitted. 

Hon. Sec., E. A. Pywell, Stanley Lodge,“ 
Rosebery Road, Cheam, Surrey. 


Southampton and District Radio Society. 

Final arrangements in connection with the 
competition for crystal receivers were made on 
Thursday, May 24th, when it was arranged that 
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Wireless played an important part in operations when a massed Field Day was recently held at Bucklersbury 
Common, Berks, by the combined Officers’ Training Corps of Marlborough, Winchester, Wellington, and 
Bradfield Colleges. Our illustration shows the Marlborough College Wireless Section at work. 


The Prestwich and District Radio Society. 


On May 28th, in the National Schools Library, 
Mr. Riley gave some very interesting notes on the 
interaction of electrically charged bodies with 
relation to tuning. He showed by experiment, 
and also blackboard illustrations, some very original 
and apt analogies to explain the various phenomena. 

Hon. Sec., H. A. Wood, Spring Bank, Church 
Lane, Prestwich. 


there should be two sections—one confined to 
members only, and one for local amateurs. 

Mr. J. Wansbrough, Vice-Chairman, enlightened 
the members on the circuit in the society’s three- 
valve receiver, and a discussion took place on his 
suggested improvements, which include high 
frequency amplification by means of a tuned anode. 

Hon. Sec., P. Sawyer, 55, Waterloo Road, 
Southampton. 
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NEW INSTRUMENTS AND DEVICES. 


Intervalve Reaction. 
LARGE increase in signal strength 
and gain in selectivity may be obtained 
without distortion when a small amount 


Fig. 1. Plug-in unit consisting of H.F. trans- 
former and reaction coil. (Wellington Electrical] © 
and Radio Engineering Works, Ltd.) 


Fig. 2. Variable intervalve reaction) unit 
with anode reactance coil. (Radio Instruments, 
Ltd.) ` 


TRANSFORMER 


I .g. 3. Method of connecting an H.F. transformer 
and reaction to provide H.F. amplification. 


of intervalve reaction is properly used. A 
reference to the diagrams which are given in 
the Questions and Answers section will show 
that intervalve reaction has been recommended 


for a long time past, and a number of con- 
structional articles were produced to show 
suitable constructions. 

Reaction effects are obtained, of course, by 
handing back a little magnified energy so that 
this small amount may be amplified again. 
The method of coupling reaction in a receiver 
with a tuned anode circuit is given in Fig. 4. 
The photograph, Fig. 2, shows an excellent 
unit which consists of a tap anode coil, 
with a reaction coil. The reaction coil is held 
on a spindle which may be rotated by turning 
the knob, providing, it will be observed, 
variable coupling between the anode coil and 
reaction coil. 

Another form of construction of a unit 
providing reaction with a transformer is shown 
in Fig. I. 
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The method of connecting an H.F. trans- Filament Resistance. 
former with reaction is shown in Fig. 3. 


The reaction coil is the upper coil, 
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Combined Valve Holder and Resistance manufactured 


by Messrs. Geo. F. Watts, Son and Co., of Bristol. 
Fig. 4. Method of connecting a receiver using the 


tuned anode H.F. amplification with reaction coupled This interesting type of valve holder, with 

R which is incorporated the filament resistance, 
and may be rotated by turning the handle. possesses several advantages, such as simpli- 
The four pins are arranged to fit a valve fication of instrument wiring and a saving of 
holder, and the two outer pins are connected panel space. It is b-ilt entirely of ebonite 
with the reaction circuit. and is made in three types, viz: (1) With 


Intervalve Transformer. 


Another view showing arrangement of adjusting ring, 
resistance and valve socket. 


screwed legs to be fixed in the same way as an 
ordinary valve holder, (2) with plugs for fitting 
into the valve holders of sets not fitted with 
resistances, and (3) a sjuat pre for use in sets 
i TET here the space is limited. It is apparent 
ve illustration shows a Twin-Coil Intervalve * t : 
Transformer recently put on the market by the ML. ftom the design that a good deal of skill has 
Magneto Synd., Ltd., of Coventry. been applied to the production of this device. 
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How Wireless Helped in Controlling the Derby Traffic. 


HE arrangements for the control of the 

traffic during the Epsom races were so 

efficiently organised by the police under 
the special supervision of Lt.-Col. P. Laurie, 
Deputy Assistant Commissioner of Police, that it 
may be interesting to refer to the methods in- 
troduced in this organisation, and especially the 
part which wireless has played in aiding the efforts 
of the police. 


Above : 
The car, showing 
the aerial arrange- 


ment. 


Right : 

Interior: Note the 
method of suspend- 
ing the transmitting 


valves. 


The controlling station was operated from the 
police headquarters in Scotland Yard, and three 
other wireless equipments were employed: (1) a 
fixed station at the race course (2) an aeroplane 
equipped with wireless for observing the traffic 
on the road and locating and reporting congested 
areas, and (3) a motor car equipped with wireless 
which could proceed to any locality on receipt 
of instructions from Scotland Yard and keep in 
touch with police patrols of motor cycles. 

This is probably the first occasion on which 
such an organised effort to control the road 
traffic has been made, and the success is due 
to the energy and efficiency of the police organisa- 
tion, with the co-operation of the Marconi 
Company on the wireless side. The motor 
car in use (a photograph of which we reproduce 
here) is equipped with an aerial system elevated 
to a considerable height above the car, so that 
a range of 15 to 20 miles can be obtained with 
the 100 watt transmitter installed inside the car, 
a photograph of which appears also on this page. 

The aerial arrangement is collapsible, so 
that where the car has to pass under bridges 
or trees, the system can be lowered to lie flat 
along the top of the car. In the development 
of this equipment experiments have been con- 
ducted over a period of some two months, and 
various forms of aerials have been employed. 
The wavelength used in transmission by the 
motor car station was 265 metres, and during 
some previous trials other wavelengths have 
been used, but have been found less satisfactory. 
A very large increase in the range of the station 
was obtained as the height of the aerial above 

the top of the car was raised. 
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Notes and News 


Work on the erection of a relay broadcasting 
station at Sheffield is to be begun immediately. 
+ * * * 


A deposit of £1 has been imposed by the London 
County Council on each aerial erected by tenants 
of the Bellingham Housing Estate, near Catford. 

» * * * 


One of the bandstands in Sefton Park, Liverpool, 
has been fitted with loud-speaking equipment, 
and wireless concerts are to be given twice weekly. 


with a power of 0.18 watts. His astonishment was 
great to receive a faithful report of his transmission 
from Holyhead, 90 miles distant. Is this a record ? 


Broadcasting in Australia. 

A resolution has been passed, as a result of a 
broadcasting conference in Melbourne, permitting 
the decentralisation of broadcasting services. 
Each station will be allotted a different wavelength, 
licensed receivers in the surrounding area using the 


Photo: Photopress. 


Bradfield College Portable Wireless Section in operation at the recent massed Field Day of Marlborough, 
Winchester, Wellington, and Bradfield Colleges. 


A regular trade, it is stated, is going on in the 
manufacture of illicit B.B.C. stamps. These are 
manufactured abroad and disposed of in this 
country. 

+ + * * 

A central listening-in station is being installed 
at 2LO in order that officials there may judge the 
quality of reception from distant broadcasting 


stations. 
+ * + + 


Ninety Miles Telephony Transmission with 
“R” Valve. 


' An amateur transmitter (5 DC) at St. Annes- 
on-Sea (Lancs.) has recently been conducting low 


power tests with local receivers, and a correspondent 


at Holyhead (N. Wales) informs us that he has 
received these transmissions with remarkable 
clarity, using four valves (1 H.F., detector and 
2 L.F.). In one particular instance 5 DC employed 
50 volta on the anode of a Marconi R ” valve, 


same wavelength. Preference will be given to 
Australian and British apparatus. Bona fide 
experimenters will be allowed reasonable freedom 
to carry out work not interfering with broadcasting. 
It is expected that broadcasting developments will 
be proceeded with immediately. 


Have you Heard Telephony from Denmark ? 

Programmes of speech and music are frequently 
broadcast from Lingby, near Copenhagen, and a 
correspondent from the latter city asks whether 
these transmissions have been picked up in this 
country. Last autumn, he states, a Danish ship 
off the north of Scotland was able to receive music 


from Lingby. Reception with a good valve set 
should not, therefore, be impossible in Great 
Britain. The hours of working are generally 


1930 to 2030, and sometimes 1600 to 1630. Lingby 
is an arc station, and transmits on wavelengths of 
2,200, 2,500, 2,700 and 3,200 metres. 
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Improper Use of Call Sign. 

In a recent issue we published a complaint 
by Mr. T. Hesketh (2 RS), of Folkestone, regarding 
the regular use of his call sign by someone in the 


district. The call sign was erroneously given as 
2 SR. 


Wireless on the Road. . 

A charabanc journey from London to Oxford 
has been performed to the accompaniment of 
broadcast music. The vehicle, which belongs to the 
City of Oxford Motor Bus Company, was installed 
with a Western Electric high frequency three-valve 
set and loud speaker. It is stated that the opera 
Aida was reproduced with great clarity, and 
the travellers kept in touch with London throughout 
the ride. 


Continental Amateurs Heard in Northumber- 
land. 

French and Dutch experimenters owning stations 
with the undermentioned calls may be interested 
to learn that they have been heard by a listener-in 
situated in the north of England. Mr. W. B. 
Parker, of Monkseaton, Northumberland, has 
heard the following, using a three-valve set (H.F., 
D. and L.F.) :— 

French. 
8 AA 8 AQ 8 CF 
8 AB 8 BF 8 CH 
8 ARA 8 BM 
8 AS 8 BV 
Dutch. 
OYB OMX OAA ONY 

All of the above stations, states our correspondent, 
were heard sending C.W. or unrectified A.C., with 
the exception of 8 BF, who has been heard on 
telephony as well as C.W. 


Free Wireless Consultations for Mariners. 

The Norwegian and Swedish Governments have 
inaugurated a system of medical advice by wireless 
for use in cases of sickness or accident on board 
ship. In future the master of a ship will be able 
to communicate (in Norwegian, Danish, Swedish, 
German, English or French) with the Bergen or 
Gothen radio stations, giving a brief report of the 
patient’s symptoms. The details will then be 
transmitted to the Bergen Municipal Hospital 
or the Almanna och Sahlgrenska Hospital at 
Gothenberg, when doctors at these hospitals will 
dispatch advice on the case, no charge being made 
either for telegrams or advice. 


Unknown Call Signs. 

Particulars of the locality, etc., of stations using 
the following call signs would be of interest to the 
experimenters who have heard them working :— 


XQ 5 DT 5 QM 
5 TT 5 FQ 6 IM 
5 UQ 5 QL 5 HW 


New Tumbler Switches. 

The use of tumbler switches greatly facilitates 
the manipulation of experimental apparatus and 
in their Duplex ” and Pivot Switches, Messrs. 
A. P. Lundberg and Son (Pioneer Electrical Works, 
Liverpool Road, N.7.) have produced valuable 
accessories for the management of batteries. 
Particulars of circuit connections will be furnished 
on application to the firm. 
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Amateur Transmitters Heard in Newcastle. 
From May 3rd to May 20th, states Mr. F. P. 

Mills, of Newcastle, he has heard the following 
amateur transmitters, using two valves: 

Z2OM 2NF 20D 8 BF 3 AB 

8 CF SOM 2DF OMX 2JX 

5KO 8 A0 5RD 2AW 20N 

8 AB 8BM 8CF 5 FS 2 NM 

2 KF 2TC 7JS 5 RB 


Reception in China and Japan. 

The development of radio in the Far East falls 
far short of Western progress. We have received 
an interesting account of wireless experiences from 
a gentleman operating a Dutch ship station, in 
Eastern waters. There is not a single D.F. station, 
he states, between Singapore and Vladivostock, 
which, in view of the dense fogs common to these 
seas, is rather deplorable. 

Our correspondent has some excellent long- 
range reception to his credit. Using a single valve 
he is able to read the Nauen press almost daily. 
PCG (Kootwijk-Sambeek, Holland) has been heard 
in Manchuria, with the phones on the table, two 
valves being employed. With regard to telephony 


- and music, our correspondent states that the 


principal transmissions of this kind are made from 
Shanghai, by the Radio Corporation of China and 
by the Radio Circle.” There are two radio- 
telephonic stations at Kobe in Japan, and two 
of very low power at Tokyo. 


Errata. " 

In the report of Mr. G. G. Blake's Historical 
Notes on Radiotelegraphy and Telephony,” appear- 
ing in our issue of June 2nd, the following corrections 
should be made :—On page 287, col. 1, line 19, 
for and read to; on page 289, col. 1, line II. 
for Belo”’ read Bell”; on page 293, col. 1, 
line 23, for Delanga read “ Delange.” 
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Books and Catalogues Received 


Radio Simplified: What it is, How to Build 
and Operate the Apparatus. By Lewis F. 
Kendall, Jr., and Robert Philip Koehler. 
(London: Stanley Paul & Co., 31, Essex Street, 
Strand, W.C.2. Pp. 271. Price 5s.) 


“ Radio *’ (Incorporating Sea, Land and Air). 
A new magazine dealing with wireless in Australia 
and New Zealand. (Price 9d. Obtainable 
from the Wireless Press, Ltd., 12 & 13, Henrietta 
Street, Strand, W.C.2.) 


A. J. Dew & Co., 21-25, Endell Street, London, 
W.C.2. A 440-page illustrated motor accessories 
catalogue with comprehensive supplement re- 
lating to wireless sets and components (wholesale 
only). A copy will be posted to any bona fide 
Motor Agent or Wireless Dealer on application. 


Bell Battery and Accessory Co., Ltd. (39, 
Wilson Street, E.C.). Leaflet illustrating the 
new ‘Seddon’? High Tension Battery Box, 
shortly to be placed on the market. The object 
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of the device is to enable exhausted sections 
of high tension batteries to be replaced, thus 
giving longer life to the complete unit. 


Gambrell Bros., Ltd. (Merton Road, Southfields, 
S.W.18). A cover containing illustrated des- 
criptions of the wide range of wireless apparatus, 
including sets and components, manufactured 
by the Company. x 


Wicken’s Wireless Message Recorder and 
Radio Amateur Economics. (London : Com- 
pilogues, Ltd., 268, Kennington Road, S.E. 
Pp. 116. Price 2s. 6d.) 


Forthcoming Events 


FRIDAY, JUNE 15th. 

Radio Society of Great Britain. At 6.30 p.m. 
At the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
Lecture for Associates: Early Mistakes Due 
to Lack of Appreciation of Capacity Effects 
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Leeds and District Amateur Wireless Society. 

Lecture: Some Experiences with Non-radiating 
Receiving Circuits,” by Mr. H. F. Yardley, 
M. I. R. E. 


SATURDAY, JUNE 16th. 
Tottenham Wireless Society. Visit to a ship 
station. 


MONDAY, JUNE 18th. 
Sydenham and Forest Hill Radio Society. 
At 8 p.m. Lecture: Elementary Electricity,” 
by Mr. W. V. Pegden. 


WEDNESDAY, JUNE 20th. 
Tottenham Wireless Society. At 7.30 p.m. 
Buzzer Practice. At 8.30 p.m. Lecture: Making 
and Testing of Field Condensers, Grid Leaks, 
Coils, ete., by Mr. T. Vickery. 


THURSDAY, JUNE 2lst. 
Finchley and District Wireless Society. At 
St. Mary’s Schools. Lecture and Demonstration. 
Derby Wireless Club. At7.30 p.m. At the Shaftes- 


(with demonstration), by Mr. J. H. Reeves, bury Restaurant. Lecture: Experiments 
M.B.E. with Two H.F. Valves, By Mr. H. J. Kirk. 
Broadcasting. 


Regular Programmes are Broadcast from the following European Stations :— 


Locality. Cal Wave- Times. Nature of Transmission. 
Sign. length. 
GREAT BRITAIN. 
London .. 2 LO 369 
| rena morning and 
Weekdays | evening programmes, 
Manchester 2 ZY 385 11.30-12.30 particulars of which 
8 a. m. appear in the daily 
Birminghain 6 TT 420 95. 30-1 Ip. m. 9 are Candacia 
Cardiff ..§WA 353 Sundays from these stations 
8. 30-10. 30 | by the British Broad- 
Newcastle.. 5 NO 499 | p.m. casting Company. 
Glasgow .. 680 415 
5 IT 3.30-4.30 p.m. 
FRANCE. 
Daily 
Paris (Eiffel PL 2,600 6.40 a.m... Meteorological Forecast. 
Tower). 11.15 p.m... re Report and 
Forecast. 
3.30 p.m... Financial Bulletin 
(Paris Bourse). 
6.20 p.m... Meteorological Forecast 
and Concert. 
10.10 p.m. Meteorological Report 
and Forecast. 
Sundays 
Levallois- IR 1.780 2-3pm. .. Concert. 
Perret Weekdays 
(Radiola) 5. 5 p. m. Financial Bulletin. 
5.15-6.15 Instrumental Music. 
p. in. 
8.45 p. m. .. Miscellaneous News. 
9. 30 10. 30 Concert. 
p. in. 
Ecole — 450 Tuesday and 
Supérieure Thursday 
des Postes 7.45 10.0 Concert. 
et Téé- p-m. 
graphes. Saturday 
2.30-7.30 Pe 
.m. 
Daily 
Radio- — 460 11.0 am. .. News and Concert. 
Riviera s- 6 p.m. 8 j 
(Nice). 9-10 p.m. 5 ` 
Lyons . . YN 3,100 Weekdays Gramophone records. 
10.45-11.15 
a.m. 


Locality. Call Wave- Times. Nature of Transmission. 
Sign. length. 
HOLLAND. 
Sunday 
The Hague PCG@ 1,050 3-5 p.m. .. Concert. 
Monday and 
Thursday 
8.40-9.40 > 
p.m. 
Tuesday 
The Hague PCUU 1.050 7.45-10 p.m. ss 
1 
aboratory). Sunday 
9. 40· 10. 40 — 
a.m. 
Friday 
The Hague PCM 1,050 8.40-9.40 Miscellaneous. 
(Velthuyzen). p.m, 
Saturday 
Ijmuiden .. PCMM 1,050 8.40-9.40 Concert. 
p. m. 
Wednesday 
Amsterdam PAS 1,050 8.10-9.10 Concert and News. 
p.m. 
BELGIUM. 
Working days 
Brussels .. BAV 1,100) 12 noon . Meteorological Bulletin. 
Daily 
4.50 p.m... ji ‘i 
Sunday 
6 p.m. .. Concert. 
Tuesday and 
Thursday 
9pm .. 8 
GERMANY. 
Daily ' 

Berlin .. LP 2,800 7-8 a.m. .. Financial & other news. 
(Koenigs- 12-1.30 p.m. i “3 
wusterhausen) 5-6.30 p.m. i j 

CZECHO- 

SLOVAKIA. 
Prague . PRG 1,800 Sa. m. 12 noon Meteorological Bulletin 
and 4 p.m. and News. 
4,500 loa. m., 3p. m. Concert. 
and 10 p. m. 
SWITZERLAND. 
Daily 
Geneva .. HB 1,200 6-7 p.m. . . Concert (“ Utilitas ). 
Lausanne .. HB2 — 6-7 p.m... 3 1 


364 THE WIRELESS WORLD AND RADIO REVIEW 


JUNE 16, 1923 


QUESTIONS AND ANSWERS 


‘t QUERY ”’ (Sussex) asks (1) If a receiving 
set having two high frequency amplifying valves, 
crystal detector, two low frequency amplifying valves, 
and employing reaction, would give satisfactory 
reception of British broadcast transmissions with 
a frame aerial at a distance of 40 miles. (2) Fora 
circuit diagram of a set similar to that mentioned in 
Question (1), employing carborundum crystal. (3) 
If the receiving set mentioned in Question (1) would 
not satisfactorily operate a small loud speaker under 
the circumstances given, or (4) to suggest a circuit 
which will do so. 

(1) We think that a receiving set constructed 
on the lines mentioned in Question (1) will give 
you satisfactory reception of British broadcast 
transmissions at a distance of 40 miles. (2) A 
suitable diagram is given in Fig. 1. (3) and (4) 
We consider that you will have no difficulty in 
operating a small loud speaker under the circum- 
stances mentioned. 


00002 * 
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use with the set mentioned in Question (1) should 
be tuned by a condenser. (3) Why a diminution 
of signal strength should take place when a small 
capacity variable condenser is placed across the 
primary winding of a plug-in high frequency trans- 
former having 90 turns on each winding. (4) The 
reason for an appreciable increase in signal strength, 
and valve oscillation, when the hand is held on the 
high frequency transformer. 

(1) A variable condenser of the capacity sug- 
gested is suitable for tuning the anode coil. (2) 
The reaction coil does not, as a rule, require a 
tuning condenser, but for accurate tuning on weak 
signals it is frequently an advantage. The con- 
denser should have a maximum capacity of 0.0001 
mfds. (3) A variable condenser of 0.0003 mfds. 
maximum capacity may be used, although it is 
rather large. The natural wavelength of the 
transformer is probably roughly that of the signals 
received. When a small tuning condenser is 


Fig. 1. QUERY ’’ (Sussex). Diagram of connections for 2 H.F. valves crystal detector and 2 L.F. valves. 


J. P. 2 (Hove) submits a circuit diagram, 
and asks (1) For particulars of coils suitable for 
use in the aerial, secondary, anode and reactance 
circuits, when receiving British broadcast trans- 
Missions, 

(1) We suggest that you wind four coils as 
follows: Aerial tuning inductance, 23“ diameter 
wound with 65 turns of No. 20 D.C.C. copper wire. 
Secondary inductance, 23“ diameter wound with 
50 turns of No. 24 D.C.C. copper wire. Anode 
inductance, 23“ diameter wound with 75 turns of 
No. 28 S. W. G., D. C. C. copper wire. Reaction 
inductance, 21“ diameter, wound with 50 turns of 
No. 28 S.W.G., D.C.C. copper wire. 

“ H.M.K.’’ (Kensington, W.14) asks (1) If a 
variable condenser of 0.0003 mfd. capacity will be 
suitable for tuning the anode coil described in the 
reply to E. H.“ (Sweden) page 844 of our issue 
of March 24th. (2) If the reaction coil described for 


connected, the wavelength of the tuned transformer 
is raised above that of the signal. The number of 
turns in the transformer should be slightly reduced. 
Try 75 turns instead of 90 turns. (4) This effect 
will disappear when the transformer is properly 
tuned. Placing the hand close to the transformer 
alters the tuning a little. 

J. B. G.“ (Cheshire) submits four samples of 
insulated copper wire, and asks us to identify them. 

No. 1 is 36 S. W. G., S. S. C.: No. 2 is No. 26 S. W. G., 
S. C. C.; No. 3 is No. 36 S. W G., D. S. C.; No. 4 is 
No. 46 S. W. G., S. S. C. 

E. F. E. (Cheshire) submits particulars and 
diagram of a two · valve set and asks (1) For the 
approximate number of turns required on the aerial 
tuning inductance and anode tuning inductance to 
tune up to 2,600 metres. (2) For suggestions why 
the circuit should be unstable, and the means of 
remedying the defect. (3) Why satisfactory results 
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should be obtained using an anode reactance cou of 
36 turns, whereas we usually advise 100 turns. (4) 
The theoretical reason for using an insulated 
earth wire. 

(1) With the full 120 turns of the aerial tuning 
coil in circuit, and the 0.001 mfd. variable condenser 
in parallel, the set should just tune up to 2,600 
metres. (2) and (3) We think that there may 
be some characteristics peculiar to your circuit 
which causes the normal size of reactance coil to 
be unsatisfactory. (4) The reason for using an 
insulated earth wire is to retain the natural charac- 
teristics of the aerial circuit as constant as possible 
The use of a bare wire is liable to make its character- 
istics an unstable quantity through making inter- 
mittent contact with earth along its length. 

“ DUAL ’’ (Durham) HENDON,” and 
others ask: With reference to a much advertised 
two-valve circuit, is the arrangement an ordinary 
single-valve double magnification circuit with crystal 
rectifier and a single-valve note magnifier, as described 
many times before in the WIRELESS WORLD and 
American journals. 

The circuit referred to, which is reproduced in 
Fig. 2., consists of a single valve operating as a 
double magnifier with a crystal rectifier, to which 


D 


—— 2 eg 


t 
2 


Fig. 2. 


is added a note magnifying valve. Fig. 3 shows 
the circuit redrawn to conform to the usual practice 
of this journal in representing circuit diagrams, 
while Fig. 4 is a schematic diagram showing more 
clearly the operation. 

‘*YAMSI ” (Stamford Hill, N.6) submits a 
diagram of a two-valve set and asks (1) For criticism. 
(2) If the anode coil should be variable for different 
wavelengths, and if the plug-in slab type of coil 
would suit this purpose. (3) The capacity of the 
variable condenser to tune the anode coil. 

(1) The circuit diagram submitted is correct. 
The grid leak should, however, preferably be 
connected from the grid of the detector valve to 
positive L.T. (2) It will be necessary to have a 
number of separate anode inductances, if it 18 
desired to receive over a large range of wavelengths. 
Plug-in slab type coils would be quite suitable for 
this purpose. (3) A variable condenser of 0.0002 
mfds. maximum capacity is suitable for tuning the 
anode inductance. 
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‘t HOTSPUR ”’ (Alnwick) aska (1) The wave- 
length range of a coil of 120 turns wound on a former 
34” diameter with No. 29 S.W.G., D.C.C. copper 
wire, using a 0.001 mfd. variable condenser in series 


Fig. 3. 


or parallel. (2) The winding most suttable for a 
reaction coil wound with No. 36 S.W.G., to use with 
the aerial tuning inductance mentioned in Question 
(1). (3) The name of a firm that stocks soft Dutch 
valves. (4) The probable range of the Flewelling 
single valve circuit. 

(1) With the aerial condenser in series, the 
minimum wavelength of your coil would be approxi- 
mately 150 metres, and with the aerial condenser 
in parallel, a maximum of approximately 2,000 
metres. (2) We suggest that you wind 80 turns 
of No. 36 S. W. G. copper wire on a former 26“ 
diameter to slide inside the aerial tuning inductance 
and take four tappings. (3) We think that if 
you look carefully through the advertisement pages 
of almost any issue of this journal, you will find 
the address you require. (4) The results obtainable 
in the operation of the Flewelling circuit depend 
very largely upon the skill with which it is handled, 
and no definite figures (an be given. 


F. J. F.“ (West Bromwich) asks (1) If fixed 


‘reaction coupled to the aerial inductance ts permitted 


for the reception of British broadcast transmissions. 
(2) If there is any theory to explain the rectifying 
properties of crystals, taking into account the geo- 
logical structure of the crystal and the electron theory 


guesses mene cc ey 
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Fig. 4. 


of matter. (3) For the identity of 2 MV and 5 Fl. 
(4) For the windings of two cotls required to tune up 
to 500 and 1,000 metres respectively, using No. 21 
S. N. G. wire wound on a former 14" diameter. 
(1) The employment of a reaction coil coupled 
directly or inductively to the aerial tuning induc- 
E 


366 


tance during the hours of British broadcast trans- 
missions is not permitted by the P.M.G. when 
receiving on the range of wavelengths from 300 
to 500 metres. (2) The subject receives a little 
attention in most wireless books. In particular 
see a paper entitled Carborundum and its 
Rectification Effect,” by H. M. Dowsett, M.I.E.E., 
F. Inst. P., in The Radio Remew, November, 1921. 
(3) We have no information concerning these 


„% SIRKIT ” (Lancs.). 


magnifiers, 


stations, but as soon as we obtain particulars of 
new transmitting stations, details are published in 
this journal. (4) We suggest that you wind the 
coils with 75 and 150 turns respectively, honeycomb 


fashion. 
= soon v) 
9 0 000 
* — 5 


Fig. 6. SIRKIT ’’ (Lancs,). The first valve 
operates as a H.F. amplifier, the crystal rectifiea and 
the second valve is a note magnifier. 
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‘t SIRKIT '' (Lancs.) asks (1) For a diagram 
of a circuit employing one high frequency, detector 
and two low frequency valves, transformer coupling 
for H.F. valve, variable reaction, and suntches for 
culti g out all but the detector valve. (2) For a 
method of giving each valve in the circuit its most 
suitable anode potential. (3) For a circuit diagram, 
in which the tuning is effected b. means of a variometer, 
and using one high frequency connected valre, crystal 
detector, and one low frequency amplifier. 
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Connections of d four-valve receiver with H.F., 
Siwitches are connected to cut out valves when required. 
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(1) A suitable diagram is given in Fig. 5. A 
reaction coil is arranged to couple with the high 
frequency transformer. (2) Several diagrams of 
the method of taking separate H.T. positive tappings 
for the anode of each valve, have been given in 
recent issues of this journal. In particular we 
would refer you to page 702 of the issue of 24th 
February, 1923. (3) A suita le diagram is given 
in Fig. 6 


r r 
0 4 O+ 10 0 


rectifier and two note 


NOTE Iii section of the magazine is placed 
eat the disposal of all readers who ursh 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply wih the following 
rules: (I) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed e Questions and Answers, Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent tn to be 
accompanied by the “Questions and Answers 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which ts for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, thee 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circutts and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of Is., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the maxi- 
mum which may be sent in at one time. 
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In this Issue. 

Our first article this week relates to the design 
of a five-valve set, and is contributed by Mr. 
A. J. Bull, who to all but new readers is already 
known as the author of earlier articles on 
apparatus design. The particular set des- 
cribed this time has been produced with the 
idea of providing a conveniently portable set 
capable of use either with or without an outside 
aerial. That is to say that the provision of 
two stages of high frequency amplification 
enables the set to be used with very satisfactory 
results with a portable frame aerial. Many 
novel features are introduced without compli- 
cating the construction, and one can readily 
recommend that this set should be made up by 
anyone who wants a really efficient receiver. 

Another contribution, which is the first 
of a number which will appear under the name 
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1923. WEEKLY 
of Mr. Richard Twelvetrees, will be found 
of special interest to those who make up their 
own apparatus and conduct experimental work. 
Mr. Twelvetrees is already familiar probably 
to most of our readers in connection with his 
talks from 2LO on motoring subjects. His 
articles will be found to be essentially practical 
and will contain a great amount of information 
applicable to workshop practice. 


Aerials. 
Among wireless enthusiasts gavéiliag by 
road or rail, conversation usually turns upon a 


criticism of the many aerials to be seen along 


the route, and the wireless skill of the owners is 
judged by the design of their aerials. On 
the whole, amateur aerials reflect credit on 
those responsible for their erection, as the 
conditions ruling the design usually make 
the setting up of an ideal aerial difficult. 
One does, however, occasionally see glaring 
errors. In particular might be mentioned the 
practice of leading in at a distance of a foot or 
more from the end of the aerial. It is obvious 
that such an arrangement is equivalent to two 
aerials of uneven lengths connected together, 
and, although satisfactory results may be 
obtained, they in no way compare with what 
would be obtained with a properly designed 
aerial system. An aerial of this sort at once 
condemns the ability of the owner of the station 
in the eyes of an expert. Other points often 
criticised are, uneven lengths of wire in multi- 
wire aerials, arranging the leading-in wires so 
that they take up a position running beneath 
the aerial, single wire aerials which, after 
running in one direction, make a bend and 
lead-in to the instruments in a direction parallel 
to the free end of the aerial. The extreme 
efficiency of the valve receiver is probably 
responsible for the adoption of these undesir- 
able arrangements, for, as most of us are aware, 
it is usually possible to get quite a good range 
without an aerial at all. 
B 
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PORTABLE FIVE-VALVE RECEIVER 


THE CHOICE OF DESIGN AND THE CIRCUIT TO EMPLOY. 
By A. J. BULL. 


the great number of people who recently 

listened in to the operas produced at 
Covent Garden Theatre and broadcast from 
2LO, there were many who wished that they 
possessed receiving apparatus of their own. 
Others possessing crystal or single valve sets, 
sighed for more 
powerful apparatus in 


I: is surely safe to suggest that among 


Complete practical details for 


circuit, although tuned to a particular fre- 
quency, was not sufficiently selective, inas- 
much as it is responsive to a less degree to 
frequencies near the frequency to which it is 
tuned, and so circuit Fig. 3 was introduced. 
This improved matters considerably, because 
although signals of different wavelength 
l might affect the aerial 
and cause currents of 
different 


order that they could 
press into service 
many pairs of tele- 
phones, or operate 
loud speakers so that 
their friends could 
also participate in the 
joy of listening to 
good singing and in- 
strumental music. 

In this article it is 
presumed that the 
reader is ableto under- 
stand an ordinary 
circuit diagram, and 
also able to recognise 
component parts of 
wireless apparatus at 


sight. Such construc- . 


tional details as the 
size of screws, etc., 


MAKING AN EFFICIENT RECEIVER 


for the reception of broadcasting & transmissions 
on other wavelengths, are given in this article. 


The design adopted does not involve an unnecessary 
amount of work as is the case when assembling a 
number of components on an ebonite panel, whilst 
the urrangement is a marked improvement on the 
method of simply securing the parts to a base board. 
The receiver is easily portable, and built in such a 
manner that it cannot be readily damaged in 
transit. For this reason it will serve as an ideal 
outdoor equipment during the summer weather for 
Clubs, and open-air use generally. 
The Author is well known to readers of THE 
WIRELESS WORLD” as a writer of a number 
of practical articles, among which tn particular will 
be remembered the design given for a three-valve 
receiver published in August of last year just prior 
to the general introduction of broadcasting. 
The number of letters of appreciation received 
indicated that the instrument must have been made 
up by an enormous number of wireless enthusiasts, 


amplitude 
through coil A, 
Fig. 3, yet by varying 
the coupling, or in 
other words the posi- 
tion of col “A” 
relative to B,” and 
tuning this second 
circuit to the desired 
wavelength by means 
of condenser “C1,” 
the interfering signals 
are by virtue of the 
coupling eliminated 
or partly eliminated, 
depending upon the 
strength and tuning 
of the interfering sig- 
nal and degree of 
coupling employed. 
To the newly 


to employ are not given in every instance, 
the choice of same being left to the good 
judgment of the experimenter. The design 
of the instrument shown in the photographs 
was decided upon after consideration of the 
following points 

Cost, simplicity, flexibility, portability, space, 
and the problem of interference. 

Dealing with the last mentioned considera- 
tion first, it may perhaps be useful to consider 
the reason for the employment of the circuit 
shown in diagram Fig. 1. 

In the early days of spark telegraphy, the 
circuit employed for the reception of Morse 
signals was as shown in Fig. 2. 

As the number of transmitting stations 
gradually increased it was found that this 


fledged experimenter it may be thought that, 
owing to the transference of energy from 
coil “A” to coil B,“ the strength of the 
desired signal must in consequence necessarily 
suffer. That is not always so, unless the 
coupling is made very loose, because the 
detector, whether crystal or valve, is a pressure 
operated device, and therefore if some means 
is provided for raising the potential of 
the feeble current (which is caused to flow 
in the aerial and coil “A” by the ether 
wave) before being applied to the detector, 
and thvs an improvement in signal strength 
is to be expected. 

In order to produce the “step-up” in 
potential, coil B is wound with many more 
turns of wire than “ A,” and possesses a larger 
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The complete receiver, consisting of two high frequency and two low frequency amplifiers, 
with valve detector, described in the accompanying article. 
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Aerial circuit tuning is accomplished by variable condenser and plug-in coil. A closed circuit is arranged for 

selective tuning. The high frequency valves can be taken out of circuit by a switch and wander plug. Inter- 

changeable transformers are used in the high frequency amplifying circuits. The low frequency valves are 
transformer coupled. 
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inductive value. Since wavelength expressed 
mathematically is equal to 1885 vLC, where L 
is the inductance measured in microhenries and 
C the capacity measured in mfds., it follows 
that having made “B” of large inductive 
value (many turns) the condenser “ CI will be 
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has been tuned in, selectivity can also be 
gained by slightly decreasing the value off B. 
and increasing Ci,“ the result being that 
the voltage applied to the detector both from 
the desired and undesired waves, will now be 
slightly less. The variation will be found 


of small capacity for a given wavelength. useful when the desired signal is very strong, 
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Circuit diagram of the Receiver, which should be carefully studied in order that the principies may be 


thoroughly understood, before commencing to adjust and tune-in. 


Such an arrangement will give maximum 
signal strength because the resonance voltage 
across the capacity C1” to be applied to the 
detector will be as high as possible owing to 
the voltage step up obtained at coils “ A and 
« R”? and the large value of inductance and 
small value of capacity. In practice, however, 


Fig. 2. A simple receiving circuit, which does 


not permit of selective tuning. 


it is a good plan to arrange for the winding 
on coil B” to be variable. If this is done 
it will be found that after the desired signal 


and consequently one could afford to cut it 
down, if by doing so the interfering signal 
is partly or totally eliminated. 


Fg. 3. Selective circuit, not liable to give rise to 
interference by jamming from stations operating on 
nearly similar wavelengths. 


A more selective circuit still is sometimes 
employed as shown in Fig. 4. 

Where interference is experienced from one 
particular station, the circuit shown in Fig. 5 
is very useful 

There have been numero: s circuits designed 
for reducing interference, the majority of which, 
as is the case with those already mentioned, 
are based on the ordinary theory of alternating 
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Scale drawing from which the general dimensions and lay-out of the components can be obtained. 
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currents, that is they are designed to deal with 
regularly occurring feeble alternating currents 
of different frequency prodvced in the aerial 
by the ether wave. When, however, we erect 
our receiving station very close to a powerful 
transmitting station, these selective circuits do 
not give satisfactory res alts, because by abso- 
lute shock excitation the transmitter e “cites 
the receiving aerial and sets it oscillating at 
whatever frequency it happens to be tuned. 
Strangely enough, probably owing to many 
simple manipulations, many experimenters 
living near the coast are employing circuit 
diagram Fig. 1 for the reception of broadcast 


music, and of course experience interference ` 


from ship stations. 

Referring to Fig. 1, it will be noticed that 
when employing three or more valves (two 
H.F. and one detecting), there are three tuned 
Circuits in addition to the aerial, which circuits 
help to make for selectivity, viz., the coupled 
closed circuit and the two H.F. transformers. 

For extreme selectivity, the primary and 
secondary of the transformers must be well 
spaced, and wound with copper wire. 


ers 


T 
Fig. 4. A cireuit providing great selectivity. 


Further details will be given later in this 
article. 

Dealing with the question of the general 
arrangement of the instrument shown in the 
photograph and Fig. 6, it will be noticed that 
simplicity is the keynote of the design. 
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Upon opening the front of the cabinet, 
everything is exposed to view, and is get-at- 
able, thus enabling faults to be easily traced. 
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Fig. 5. A circuit arranged to eliminate interference 
by a particular transmitter. 


Elaborate switching arrangements have been 
avoided, but at the same time, any 
number of valves from one to five can be 
instantly brought in and out of service by 
means of the wander plug. For transport 
purposes, and for economy of space, the coil 
holder is fitted with six pins so that it can be 
plugged to a position inside the cabinet when 
the apparatus is out of use, the valves first 
being removed, as indeed, they should be 
for safety in carriage. When the front 
and top of the cabinet is closed, the whole 
becomes easily portable and comparatively 
dustproof. Having determined the number 
of valves it is desired to employ for a particular 
occasion, the instrument can be operated in a 
closed position, as all the adjustments are 
situated at the ends of the cabinet, with the 
exception of plug and the two switches seen 
immediately below the two “ V.24” valves. 

The left-hand switch cuts the two H.F. 
valves in or out of service, and the right-hand 
one connects the closed circuit to the grid 
of valve No. I or 3 as required. 


(To be concluded). 


The Directory of 


EXPERIMENTAL 


TRANSMITTING STATIONS 


which appears from time to time in this Journal is to be included with an early issue. 
The completeness of the“ Wireless World”? Experimental Station Directory has been 
recognised in the past, and in the list about to be published will be found particulars of 


the majority of licensed stations. 


Corrections and Additions for inclusion in 
12 ch 13. Henrietta Ntreet, Strand, London, 


this list must reach the offices of this Journal, 
W.C.2.. not later than Thursday June 28th, 
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An Aperiodic Amplifying System. 


By ANDRE BLONDEL and M. Tou. 


HE authors of the present note were 
particularly interested in the article 
contributed by Mr. Coursey, which 
appeared in The Wireless World and Radio 
Review under the title of On the Amplifi- 
cation of High Frequency Currents, and 
were pleased to note his reference to our 
circuits, but the modifications suggested were 
not very new, since they had been patented 
in France and already described.{ 
In the following note it is proposed to refer 
to some of the modifications which have been 
made to these circuits. 


Fig. 1. 


Referring to the circuit of Fig. 1, the 
principle will be seen. Instead of finding a 
point P with a resistance R,, at the same 
potential as the filament, we obtain it from a 
direct connection to the battery. In the case 
where a fraction of the voltage of a cell is 
required, this particular cell is shunted by a 
potentiometer of suitable value. 

This arrangement is shown in Fig. 2, where 
the battery is divided into two sections, P, 
and P,. The section P, being introduced 
directly in series with resistance R, P, and R 
can be included without interfering in any 
way with the remainder of the circuit. This 
gives us the connections shown in Fig. 3, and 
with this it will be seen that if one desires to 


* The Wireless World and Radio Review, No. 24, 
Vol. X. 

f Figs. 7 to 10. 

§ Compte Rendu de lV Aid des Sciences, tome 169, 
page 557. R.G.E. Sur de nouveaux dispositifs 
amplificateurs potentiometriques de Blondel et 
Touly, tome VI, page 427. Voir aussi au sujet 
de l'emploi des amplificateurs pour le Revue 
Générale d’Electricité, 9 Adut, 1919, tome VI, 
pages 163-179. 


employ several stages of amplification in 
cascade, it is possible not only to make use of 
a filament battery common to all valves, but 
also to supply all the stages by the batteries 
Pi and Pa. 


Á = P, 


— — { 


2 


Fig. 2. 


Fig. 4 illustrates a two- valve amplifier 
connected in this manner. The principle of 
back coupling can easily be applied to our 
circuits with the well-known advantage that 
greater amplification is obtainable. Instead 
of applying the current to be amplified between 
the filament and the grid of the first valve, 
a portion of the energy obtained after amplifi- 
cation is applied here. The introduction of 
an E.M.F. on the grid of the first valve, Fig. 4, 


Fig. 3. 


serves to vary the current I, inthe resistance R,, 

the potential V, at the point A in respect to 
the potential V, being aie by the simple 
relation V, -V = = EP, — Ri Ii (EP, being the 
potential of the battery P,) which will vary 
in proportion to the value of II. The same 
applies in the case of point B. It is observed 
that at this point B the variation in potential 
with respect to the filament is strongest, and 
that in the absence of E.M.F. on the grid of 
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the first valve, the potential is small or zero 
with respect to the filament. If we introduce 
between this point B and the filament, a high 
resistance R, (Fig. 5), the return to the grid 
of the first valve will be made at a point C, 
suitably chosen on the resistance R. The 
voltages between the point B and the filament 
will be allocated in proportion to this resistance, 


Fig. 4. 


i.e., fractions greater or less than the amplified 
E.M.F. The potentiometer so arranged there- 
fore provides an easy control of back coupling, 
and therefore to amplification. It is known, 
moreover, that an alteration in the coupling 
introduces instability into the circuit. if one 
requires a sensible proportional amplification, 
the grids should be made negative with respect 
to the filament in order to prevent the grid 
currents from shunting the plate resistances 
and upsetting the amplification. In addition 
the plate potentials must be so chosen that the 
valves work on the straight part of the charac- 
teristic curve. 

Of course the circuit can be rendered 
symmetrical by introducing the potentiometer 
into the first valve. In addition, back coupling 
may be employed with a multi-valve circuit, 
provided it is introduced between the two 
units separated by an even number of valves. 
If care is taken that the apparatus is constructed 
with non-inductive resistances having no self- 
capacity, it is possible to provide a circuit 
which is practically aperiodic, and where 
distortion of amplified signals is reduced to 
a minimum. In particular it is possible to 
obtain reaction with low frequency oscillations 
without appreciable distortion. With this 
arrangement also, the time taken to put the 
circuit into operation is reduced to a minimum ; 
in fact, only the resistances and the capacities 
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of the valves or batteries come into considera- 
tion, and in most cases these can be regarded 
as non-existent. 


T” 


paa] 
H 


In order to eliminate the effect of self- 
induction, it is well to introduce a further 
stage for the output; for example, in Fig. 5, 
G represents the grid of the output stage 
whose plate and filament circuits can also be 
supplied from the main batteries, P, and P,. 


A Duolateral Basket Coil. 


2 lly H 
ey | 
HUSA 


5 


The accompanying sketch illustrates a novel 
method of winding a basket coil. As usual, 
an odd number of pegs or slots is used, but 
the wire is passed round two pegs at a time. 
The result is a basket coil of duolateral 
formation which possibly still further reduces 
the self-capacity. E.J.H. 
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MATERIALS USED IN WIRELESS CONSTRUCTION 


NOTES ON THEIR SELECTION, USE AND PRESERVATION. 


Of an essentially practical nature, this article will serve as a useful guide to the beginner in wireless 


instrument making 


Nany readers are probably already acquainted with the name of the author, 


Captain Twelvetrees, a well-known writer on motor and general engineering matters. In particular, 
his much appreciated weekly talks from the London Broadcasting Station on practical topics related 
to motoring renders any further introduction to the hstener-in unnecessary. 


By RICHARD TWELVETREES, A.M.I.Mech.E. 


ucing scientific instruments, a 

good deal of forethought with reference 

to the selection and purchase of suitable 

materials is required, and in offering a few 

hints on the subject the writer hopes to render 

some assistance to wireless constructors 

who, whilst thoroughly conversant with pro- 

duction methods, may, not have occupied 

themselves with the most efficient and economi- 
cal means of stocking their workshops. 


It will be assumed, of 
Hints on Purchasing course, ‘that the reader 
Materials, has definitely decided 
upon the class of con- 
structive work he intends to take up, and has 
prepared a list in advance, detailing the various 
materials required for his particular purpose. 
Provided with such information, he is in the 
position of acquiring his stock with the 
minimum of delay and expense, and is well 
advised to devote the necessary time in making 
the purchases personally, rather than to 
risk disappointment and delay in ordering 
them directly through local supplies. 

There are many suppliers in large towns 
who carry sufficient stocks of the various 
classes of material required by wireless con- 
Structors, so before starting out on a purchasing 
expedition, it is preferable to decide upon a 
firm capable of dealing with all the require- 
ments at one time. 

In addition to starting out with the list 
already mentioned, the equipment for a 
shopping expedition should include a 2-ft. rule, 
a pocket standard wire gauge used for measuring 
sheet metals as well as wire, a sliding calliper 
gauge, and if possible a one-inch micrometer 
gauge. Apart from its actual use, the latter 
has a very salutary effect upon counter assis- 
tants, for the fact that a customer is armed 
with such an instrument impresses them that 
he is unlikely to be satisfied with anything but 
his exact requirements. The purchaser must 
also be prepared to detect defects or blemishes 
in the materials offered, although the stocks 


Be px any real progress can be made 
in 


of reputable firms can generally be accepted 
without question. Orders given in bulk 
invariably receive more detailed attention 
than those of a piecemeal character, and firms 
will readily deliver orders too large to be 
carried away by the purchaser, without 
delays in transit. For the benefit of readers 
who have decided upon the above-mentioned 
methods of purchasing, we will now consider 
the most useful forms in which the materials 
of construction may be bought. 


Brass is supplied com- 


Brass as a Material mercially in various 
of Construction. forms and by reason of 
its special qualities is ex- 


tremely valuable as a material of construction. 
When annealed it is very malleable and easy 
to work both for bending and cutting, whilst 
its composition enables one to finish off parts 
with a high degree of polish if such is required. 
As a conductor of electricity it ranks very high, 
for taking silver as the unit of conductivity 
at 100, pure copper comes next at 94'I. 
The small percentage of zinc used with copper 
in the composition of brass has very little 
effect on reducing the electrical conductivity, 
whilst providing the necessary toughness of 
the material. 

Brass rolled into the form of sheets is 
extremely useful in the wireless workshops, 
two useful gauges being No. 20 S. W. G., 
corresponding with 32 in., and No. 10 corres- 
ponding with } in. In selecting rolled brass, 
care should be exercised to see that shortness ” 
does not exist, a defect sometimes present. 
“ Shortness ” is a trade expression denoting 
that the material is brittle, and can be detected 
by an over crystalline appearance of the 
edges, the presence of which will cause a 
great deal of trouble when attempts are made 
to work the metal into the required shapes. 

Sheet brass showing scratches on the surface, 
particularly at the edges, should be carefully 
inspected, as these blemishes may indicate 
cracks extending nearly through the metal. 
It is desirable, too, to select only sheets which 
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are perfectly flat, as irregularities may result 
from short ” patches that cannot be properly 
removed by annealing. 

When one is working to drawings giving 
definite dimensions, a good deal of time 
and energy can be saved by purchasing brass 
of the required thickness in the form of flat 
strip, which is obtainable in convenient lengths 
varying in thickness from q in. up to $ in., and 
in widths from 4 in. to I in. in the smaller sizes 
and from à in. to 3 ins. in the larger. The 
convenience of working with this form of 
brass will be appreciated by those to whom 
economy of time is an important factor. 

A carefully graded selection of angle and 
tee section brass will prove of value to the 
experimenter as obviating bending operations 
connected with the production of certain 
components, the rigidity. of rolled angle 
pieces being far greater than those bent into 
shape from sheet material, as the unavoidable 
stretching of metallic fibres at the bends 
weakens the material to an appreciable degree. 

Brass foil measuring from 0-OoI in. up to 
o-o10 in. will be found useful for a variety 
of purposes, and a few sheets should be in- 
cluded in the stock. 

Even if one happens to own a lathe, the 
sizes of round brass need to be selected with 
care in order to avoid the work of reducing 
the bars or rods to the required dimensions. 
Extended brass rods have very uniform 
sections and are correct to diameter within 
a few thousandths of an inch, so that parts 
of components requiring no turning on the 
outside can be finished off accurately by the 
use of emery cloth. Those who use lathes 
for making their own components: generally 
limit the largest diameter of their brass stock 
to correspond with the internal bore of the 
lathe spindle, which greatly facilitates produc- 
tion methods. Extended brass can be 
purchased in all sizes down to 1/16th in. so 
that the selection of the most convenient sizes 
for our purposes is not difficult. 


Though very few amateurs take the trouble 
to make the nuts they require, except those 
of special sizes, the value of stocking a certain 
amount of hexagon brass should not be over- 
looked. Bushings for such components as 
switch, variometer and condenser spindles 
which are secured to panels by back nuts 
should be turned from hexagon stock, the 
drawn hexagon being used for the nut portion 
without further machining or filing operations, 
and if one has a few odd moments to spare 
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in the workshop these can be usefully employed 
in making nuts for stock. If one sets up a 
lathe for the purpose, when it is not otherwise 
occupied, such components can be turned out 
in readiness for use by a younger brother or 
a_son, who will welcome the opportunity 
of being really useful in the shop and of im- 
proving his knowledge in the use of tools. 
Such possibilities should not be overlooked 
by the enthusiastic and unselfish wireless 
amateur. 

Round and square tube, and solid square 
brass are other very useful items of stock, 
whilst a few packets of rivets of the same ma- 
terial will come in for a variety of purposes 
for which small nuts and bolts are generally 
employed. 

Copper, aluminium and tin are other metals 
which should be stocked in sheet form of 
selected gauges, and a few convenient sized 
coils of plain and insulated copper wire will 
complete the stock of raw materials needed 
by the amateur. 


In conclusion a few 
words on the care and 
arrangement of materials 
may not be amiss, for unless due precautions are 
observed, these may become misplaced, 
damaged or even lost. Bar material should be 
kept in racks arranged to support long and 
short pieces according to dimensions, in such 
a position that the required piece can be seen 
and reached without disturbing the rest of 
the stock. Metals liable to suffer from corrosion 
should be stored in places where they are 
unexposed to the action of acid or corrosive 
vapours, and all steel material is best preserved 
if stored in a flat position, but as this often 
prevents the easy identification of the piece 
needed, suitable racks made for the purpose 
occupy but very little space along one wall 
of the workshop. 

Finally it may be remarked that the benefits 
of holding a useful stock of materials are often. 
impaired if such stock is not arranged in an 
orderly and systematic manner. 


Care of Materials. 


Radio Society of Great Britain. 


The next meeting of the Society will take place 
on Wednesday, June 27th, at 6 p.m. (Tea at 5.30), 
at the Institution of Electrical Engineers, Savoy 
Place, Victoria’ Embankment, London, W.C.2, 
when Mr. R. Watson Watt will deliver a lecture 
entitled: “Atmospherics ” (with experimental 


- demonstration). 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY—XII. 


-3 


It is the purpose of the writer != 
and transmitters. 


* al with the principles underlying the action of wireless receivers 
Those who know aky, obtain much pleasure which is not experienced by those 


who have no idea of the action of their wireless set. 
The series has been specially arranged so that the reader who follows each section as it appears 
will have obtained a complete wireless education with a minimum of time and trouble, and he will 


be in a position to suecesstullv design his own wireless equipment. 

In previous sections the writer has dealt with the principles of electricity such as the effect of 
resistance, capanity and inductance, The last sections deal with alternating currept work and 
the properties of resistance. inductance and capacity in series and parallel, the study of which is 

so important to those who desire a clear understanding of wireless. 
By W. James. 


The Best Ratio of Inductance to Capacity. 
(1) To obtain greatest selectivity. 


A circuit in resonance with an alternating 
pressure may have either its capacity or 
inductance changed, provided their product 
LC remains the same. The aim in building 
the resonant circuit is to so construct it that 
currents of the resonant frequency flow very 
easily, while pressures with a frequency 
differing from that of resonance will produce 
a minimum current flow. The best circuit 
will therefore have the smallest resistance 
possible, and the value of inductance and capa- 
city should be such that a minimum current 
will flow when a pressure is applied with a 
frequency only slightly different from the 
resonant frequency. The result is obtained 
through making the ratio of L to C as high 
as convenient. Unfortunately, an increase 
in the value of L cavses a corresponding 
increase in resistance, through the longer 
length of wire required and other coil losses 
due to insulation, the coil former, etc. 

That the selectivity of a series circuit is 
increased by making the ratio L to C greater 
is readily proved from a consideration of the 
formula for the circuit. 

The current which flows is 


E 
I= . amperes. 
2 — 5) 
NaS ( wC 


.at the resonant frequency 
E 
I = -p amperes. 
At different frequencies the current is reduced, 


I 


due to a difference in wL and JC Since so 


long as LC remains constant, the resonant 


frequency is not changed, if L is large and C 


is small, wL will be large, and 5 will also be 
1 


The difference between wl and 
wC 


is also large, therefore for the given pressure 
the current will be small. 

Example. Suppose we have a circuit with 
a resonant frequency of 100,000 cycles. The 
correct value of LC is the 2533. Let R = 10 
ohms, and the pressure 20 volts. Let us find 
the current in the circuit at resonance, and 
when the frequency of the pressure is 99,000 
cycles in the following cases. 

Case 1. Let the capacity be 0-002 F, 
when the inductance will be 1266°5 uH for 
resonance at 100,000 cycles. The current 


large. 


20 
at resonance J =: — = 2 amperes. The cur- 


10 
rent at 99,000 cycles 
i E 
wC 
R 10. 1088 
wL = 2 xX 3:14 X 99,000 X 1266 ·5 x 10 
= 787 ohms. 
>: La = 804 ohms. 


wC 2X 3°14 X 99,000 X 0'002 


Then = — wh = 804 — 787 = 17 ohms. 


wC 
*. 17% = 289 
20 
<. I = — = I ampere nearly. 
4 100 + 289 


When the applied voltage was at the resonant 
frequency, 100,000 cycles, the current flowing 
was 2 amperes. By reducing the frequency 
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to 99,000 cycles, the current has fallen to 
I ampere, which is quite considerable. 

Case 2. Let us now work o3t the current 
which will flow at 99,000 cycles when the 
capacity is 0-0005 AF and the inductance 
is 5066 H. Notice the product of L and C 
is as before. 

The current at resonance is 2 amperes. 


R = 1 .. R? = 100 
wL = 2 X 314 X 99,000 x 5,066 x 10 
== 2,148 ohms. 
6 
: = = 3,216 ohms. - 


we 2X 3°14 X 99,009 X 0:0095 


I 
Then co. wL = 3,216 — 3,148 = 68 ohms, 


and 65? = 4,624. 


20 
t= 


SO nearly 0'3 ampere. 
v ICO -+ 4,624 

When the applied voltage was at the resonant 
frequency, 100,000 cycles, 2 amperes was 
flowing. By reducing the frequency to 99,000 
cycles, the current is reduced to 0'3 ampere. 
In Case 1 above, the current was only reduced 
to I ampere. These two cases illustrate that 
to obtain selective tuning, it is essential to 
provide a maximum of inductance with a 
minimum of capacity. This can be carried too 
jar, however, as will be shown later. 


N 
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The figure illustrates a number of resonance curves 
showing how the selectivity of a circuit is improved 
with a high ratio of inductance to capacity. The 
upper curve corresponds with a low ratio of L to C, 
and the lower curve with a high ratio f L to C. It 
will be noticed, that for a given X, change in the 
frequency, the amplitude of the current is reduced 
most in the lower curve—-which corresponds with the 
circuit having the largest ratio of L to C. 


© 


S 20 


(2) To obtain maximum voltage at resonance 


The valves and most crystals used in wireless 
receivers are potential operated devices. It is 
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therefore desirable that the potential applied 
to either the valve or crystal be as high as 
possible. 

When the resistance in the circuit is small, 


at resonance the current I = EVA where C 


and L represent the capacity in F and the in- 
ductance in AL in the series circuit respectively. 
The energy stored in the condenser is given by 
CE? 


2 


LE, Since the energy which is stored at 


The energy stored in the inductance is 


one instant in the condenser is a little later 
stored in the inductance, 


Ce Lr 
2 2 

or E= I 6 

HAC 

and I = E VN 


The voltage across the coil or condenser at 
resonance is then seen to be proportional to 
the · ratio of L to C. The higher the ratio the 
higher the pressure. 

In the last example, Case 1, the pressure 
across either coil or condenser is LI or 
1, 590 volts. 

Using the above formula 


L 
E=I Nia 
D 1200˙ 5 
E = 2 * V2 796 
or 1, 590 volts. 
In Case 2 the pressure 


5,066 
= * 00005 


These examples clearly show that to obtain 
the greatest pressure across the coil, the ratio 
L to C should be as large as possible. 

To summarise the properties of a series or 
acceptor circuit :— 


= 6,360 volts. 


(1) When the applied pressure is in resonance 
with the circuit, the current flow i; 
only limited by ohmic resistance. 


(2) The larger the ratio of L to C in the 
circuit, the smaller will be the current 
flow for a given frequency change from 
resonance. 
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(3) The resonance curve is sharper the 
smaller the resistance. Resistance in the 
circuit broadens the peak of the re- 
sonance curve. 

(4) The greater the ratio of L to C, the larger 
is the pressure generated across the 
coil or condenser. 
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(5) The resonance curve will be symmetrical 
when tuning is obtained through varia- 
tion of inductance. 

(6) The resonance curve will not be sym- 
metrical when tuning is obtained by 
varying the capacity. 


AN EXPERIMENTAL UNIT SET. 


By F. C. LISTER. 


HE set was commenced in January 
| 1922, but the whole design was not 
set out until May, when the switch 
described below was published in The Wireless 
World. ‘ar 
Commencing on the left, the upper rec- 
tangular panel contains two tuners—one, a 
single circuit solenoid with ball type reaction, 
covering 600 to 4,000 metres, added to which 


not used, and one coupled with the tuned anode 
coil, immediately above set, is employed. 

Any of these tuners may be coupled to the 
amplifier by simply moving the switch arm, 
seen immediately below the short wave tuner. 
This switch was described in the May 13th 
issue of The Wireless World, and automatically 
connects the condensers (main and vernier) 
to the tuner to be used. In the left-hand 


The Experimental unit described in this article. 


is a plug coil arrangement. Next to this panel 
is the short wave tuner built similarly to the 
larger solenoid, but covering wavelengths of 
200 to goo metres. Ball type reaction is 
provided, but during forbidden hours this is 


bottom corner is the series-parallel switch 
used when the single circuit tuning is in use. 

Each of the valve panels is identical in size, 
the valve on each being mounted on a small 
bracket behind the panel with a gauze-covered 
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window cut into the panel to observe the fila- 
ment brightness, etc. 

The first valve is a high frequency magnifier 
and to provide coupling with the next valve 
(the detector) the necessary leads are brought 
to the four-valve leg sockets, into which 
may be plugged either resistance transformer 
or tuned anode couplings.. 

The detector panel is quite standard, grid 
condenser and leak being used. 

The last two valves are L.F. transformer 
coupled, and the “ Elwell” jacking system 
provides for employing only the amount of 
amplification required. Thus, the plug to 
which the phones are attached may be placed 
in the plate circuit of the detector valve 
or third or last valve at will. 

The whole of the panel terminals are of the 
screw-down type, and are lettered. This is 
done by cutting discs from a rod of ivory 
of the size of the terminal heads. These 
are engraved H. T. , etc., and are filled in 
black and look very neat. 

The whole set is mounted in an oak bureau, 
and is of panel construction, the advantages 
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of which are obvious, as, when the tuner and 
detector panels are finished, the set is ready 
for work and additional panels may be built 
as time and money allow. 


As regards results, the author claims nothing 
exceptional, though WOR was picked up 
using three-valves on the only morning he 
attempted to listen for American broadcast. 
All the English and European telephony 
has been logged. Of the B.B.C. stations, 
London and Glasgow, the most distant, 
are best, while Manchester, the nearest 
(80 miles away) is not so good. 


The advantages of the above set are first 
its flexibility without sacrificing neatness (not 
a loose wire is showing normally), and the ease 
with which one can make comparisons of 
different tuners and coils and high frequency 
couplings, etc. 

The author is indebted to a fellow club 
member (Mr. Grimshaw) for the photograph. 

All the apparatus, with the exception of 
the transformers, and of course terminals 
and knobs, is home made. 


LATEST AMERICAN MICROPHONE. 


Photo : Central Press. 


This new microphone, shown on the left, is arranged to operate the two stations WJZ and WJY. 
The right-hand illustration is a device for visibly indicating the degree and quality of the modulation. 
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A PRACTICAL GOURSE IN THE PRINCIPLES OF WIRELESS 


EXPERIMENTS 
FOR IHE RADIO AMATEUR 


The author having explained in previous instalments simple methods for the determination of 
wavelength and capacity of the aerial, he now describes the procedure for setting up a cry stal 
receiver, arranged in a mauner which will demonstrate the principles of tuning. 


By MAuRICE CHILD. 


Vice-Chairman of the Radio Society of Great Britain. 


EXPERIMENT No. 9. 


i 


To arrange and adjust a simple and 
efficient circuit for the reception of 
morse and telephony transmissions :— 
The apparatus required is as follows :— 
Triple Contact Tuner. 
Carborundum Crystal Detector (mounted). 
So omger and Battery of four small dry 
Cells. 
Telephone Transformer, together with 120 ohm 
Telephones. 
0.001 mfds. Fixed Condenser. 
0.001 mfds. Variable Condenser. 
0.0005 mfds. Variable Condenser. 
Single-pole Switch. 
Buzzer Wavemeter. 
Unshunted Buzzer. 

The above list of apparatus will no doubt 
appear somewhat formidable, but the ex- 
perimenter who has carried out the previous 
experiments will find that he has already 
a considerable number of the parts required 
for this one. By the term triple contact 
tuner,” the author has in mind a simple 
inductance coil provided with three contacts 
which can be moved over the surface of the 
coil, the insulation of which has been removed 
for the purpose of allowing contact to be 
made. 

The gauge of wire with which the inductance 
is wound should not be less than No. 20 
S.W.G., and the overall length of the coil 
12 ins. to 15 ims. by 4 ins. to 6 ins. diameter. 

In radio work it is important to use 
insulating materials for building induc- 
tances that will give small dielectric losses. 
Shellac varnish should, as far as possible, be 
avoided in coils which have to carry high 
frequency oscillations. If a damp-proof 
covering is ever required, use paraffin wax 


sparingly. 


In a few types of sliding contact tuners 
it will be found that the brass rods on which 
the moving contacts work are not insulated 
from the wooden end supports. It is better 
for the rods to be held by some ebonite bushing 
in order to increase the insulation. 

To ensure reliable contact between the 
sliders and rods, a few strands of fine copper 
wire may be soldered directly to the sliders, 
the other end of the wires being soldered to the 
rods. At the same time, if the contacts are 
tipped with small pieces of silver neatly 
rounded off, an advantage will be gained. 

A simple tuner of the above character 
is of great use to the experimenter, not only 
for the particular experiment which is about 
to be carried out, but also for future work. 

The author recommends the experimenter 
to use a carborundum crystal for general 
reception work until such time as he feels 
inclined to employ a thermionic valve in 
lieu thereof. 

Carborundum possesses many advantages 
over any other type of detector of a similar 
character, the chief among which are robust- 
ness, reliability, and sensitiveness. A firm 
steel contact pressing on the carborundum 
crystal serves the purpose of maintaining 
a constant adjustment which is not easily 
upset unless a very violent shock occurs to 
displace the crystal itself. Provided the ex- ` 
perimenter obtains a good piece of carborun- 
dum, he will find little to be desired as regards 
sensitiveness, in comparison with the many 
other well-known types. There are certain 
crystals which may be more sensitive and can 
be operated without the use of a potentiometer 
and battery, but in general they are less stable. 


382 


The potentiometer should be of the sliding 
contact type, provided with a battery of four 
small dry cells. The resistance of the winding 
should be from 400 to 750 ohms, but the 
exact value is not very material. Many of 
these can be purchased in quite good condition 
second-hand, and some of the ex-Army types 
are fitted with a single pole switch, in which 
case the experimenter will not require to 
purchase this item. 

The telephone transformer should be pur- 
chased with great care, as it will be required 
for many other experiments, and should there- 
fore be of the highest possible efficiency. 
In this particular instance it is important that 
a fair price should be paid for a really good 
article. The points to be looked for in these 
instruments are as follows :— 

There should be a very substantial laminated 
iron core which should completely fill the 
centre of the bobbin. The core should be of 
a large number of fine stalloy stampings 
tightly clamped together. The primary 
winding in this particular case is that which 
has to carry a large number of turns. 
The resistance of the secondary winding 
should be about 40 to 50 ohms. 

With regard to the rest of the apparatus 
tabulated, as these items have already been 
described, it is not necessary to do so again. 

The various parts should be connected 
up as shown in Fig. 15. 


B DIRECTION 


DETECTOR A ate rion 
. 


Fig. 15. Experimental Crystal Receiving Circuit. 
It is important that the point marked 
“ Y” goes direct to one side of the detector 
which is called the high potential side, 
and that the potentiometer “ AB ” and tele- 
phone transformer C be connected on the 
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other side of the detector which is called the 
“ low potential or earth side. 

The variable condensers shown with their 
connections dotted in will only be required 
when it is desired to receive wavelengths 
over 1, ooo metres, or thereabouts. 

To adjust the apparatus for sensitiveness, 
the experimenter should first of all obtain 
the maximum results from his detector by 
means of a sparking buzzer placed close to it. 
(See Experiment 4.*) The only adjustments 
for this which will have to be made are firstly, 
that between the crystal and the contact 
point or strip placed on it, and secondly, the 
sliding contact of the potentiometer. It will 
be found that there is a critical position for 
this slider when the signal from the buzzer 
will increase in strength very considerably, 
and the sound in the telephones will be much 
sharper, or more aggressive. The diagram 
indicates the direction in which the current from 
the battery, joined to the potentiometer, 
flows through the crystal circuit when the 
sliding contact is placed either in the “A” 
or “B” position. If the slider is placed 
exactly on the middle point, no current flows 
through the detector at all. 

Having obtained the sensitive adjustment 
on the detector itself, the shunted buzzer 
can be joined up to the calibrated circuit 
comprising the wavemeter, and this circuit 
should be brought within a foot or so of the 
earth end of the tuner. 

The point “Y” can be fixed roughly 


~ half-way down the coil if it is desired to receive 


short wavelengths, i. e., waves between 300 
and 1,000 metres, or at the free end of the 
coil if it is desired to receive longer wave- 
lengths. 

The contact Z should be placed at the 
free end of the coil. The contact X“ is 
now moved up from the earth end to a position 
where the signals from the wavemeter are of 
maximum strength. The contact x 9 
now be brought down as close to X“ 
possible without losing strength of agia, 
A fimal critical adjustment of X ” can then 
be made. 

If there are signals being transmitted from 
any station on the particular wavelength 
to which the wavemeter has been set, and they 
are of sufficient strength, they will be heard in 
the telephones. 

The enter has now scientifically 
adjusted his apparatus, and the author hopes 


* Page 171, May 12th, 1923. 


JUNE 23, 1923 THE 


that, having done so, he will speedily be 
rewarded for his trouble, and have the satisfac- 
tion of knowing from the results obtained 
that he is working on the right lines. 

With regard to the contact Z,” this may 
be of considerable utility if it is desired to 
use this tuner for the reception of wavelengths 
200 to 400 metres or thereabouts. In this 
case the contact “ X will come very close 
to the earth, probably only six or eight turns 
being required. The contact Y will like- 
wise be somewhere near X, although 
usually there will be two or three times as 
many turns between Y and the earth than 
between X and the earth. This ratio 
of turns becomes less as. the wavelength 
received increases. 

The contact Z” should be employed 
purely as a final adjustment. 

A position may be found for it where the 
signals received will increase very much 
in strength. This is due to the fact that 
oscillations in the lower portion of the coil 
are no longer dissipating some of their energy 
in producing wasteful currents in the upper 
portion. 

For long wave reception the contact “ X 
of course will be placed much nearer the free 
end, and it will be found an advantage generally 
to use a variable condenser of 0-001 mfds. 
between X and earth. In this way it is 
not neccessary to employ so much inductance, 
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and the tuning of the aerial circuit will be 
more efficient and selective. 


For long waves the contact “ Y” can be 
placed right up to the free end of the coil and 
final tuning obtained with the condenser 
0-0005 mfds. The condensers dotted in Fig. 12 
need only be employed for wavelengths 
over I,000 metres. 


If greater selectivity is required, the contact 
“ Y” should be brought down towards the 
earth end of the coil, and as each small ad- 
justment is made in this direction, the variable 
condenser between Y” and earth should 
be increased in capacity. This will have the 
effect of maintaining the strength, and, in 
many cases, increasing it. The further Y ” 
is brought to the earth end with any given 
position of X, the looser is the coupling 
between the aerial circuit and the detector 
Circuit, and even on short wavelengths, if 
a high degree of selectivity is required, the 
variable condensers can be used to assist in 
obtaining this result. 

The whole receiver is an interesting apparatus 
for the experimenter to work on, and it will 
be possible to use the various parts employed 
subsequently for further work. 


It is strongly urged that as much use should 
be made of the wavemeter as possible, as in 
this way greater cer‘ainty is assured of obtaining 
the required signals. 


Our illustration shows a corner of one of the workshops of Messrs. Radio Instruments, Ltd., at 12, Hyde Street, 
New Oxford Street, London, V. . I. 


C 
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PREVENTION OF INTERFERENCE. 


HINTS FOR BETTER BROADCAST RECEPTION. 


located near a broadcast station, often 

experience difficulty in tuning out the 
local transmissions in favour of the transmis- 
sions of other broadcast stations. A good 
many prefer to use a single circuit tuner as in 
Fig. 1, on account of the simplicity of tuning. 
That is about its only recommendation. It 
will be found, in general, selectivity is better 
when the tuning condenser is in series with the 


Br. 


ig. 5 ie simple aerial tuning oirouit. For 

velength work, the condenser may have 

a capacity of 0.0005 fis The coil may be 4 ins. 

tn diameter and 4 ins. long wound with No. 20 D.C.C. 
with 12 or 14 taps, the more the better. 


T* who operate a powerful receiver 


The first step towards better tuning is to 
employ a coupled circuit. Many use a coil 
holder to accommodate an aerial and a closed 
circuit coils. While the arrangement has soine 
favourable points, with the ordinary type of 
coil holder, where one coil may be 5 
rotated away from the other in one $e lane, it is 
not ordinarily possible to obtain that fine adjust- 
ment of coupling which is desirable. Better 
results are obtained when the cylindrical coil 


bri 


A coupled circuit. Better selectivity is 
a by splitting the secondary coil. The coil 
which couples with the aerial circuit may be 3 ins. 
in diameter, with 10 turns. The other secondary 
coil may be 4 ins. in diameter and 3 ins. long of 
No. 22 D.C.C. with 10 taps. 


‘the other. A furthe 


combination is used, one coil sliding within 
er improvement consists 
in placing the secondary coil so that it has no 
coupling with the aerial coil. Coupling is 
obtained by connecting a few turns in series 
with the secondary and coupling them with the 
aerial coil (see Fig. 2). A switch is essential 
for connecting either the aerial circuit or the 
closed circuit with the remainder of the receiver. 
Now we may search with the aerial circuit 
connected, and afterwards with the secondary 
circuit coupled, and sharply tune to the wave- 
length of the signal. 

Even with this refinement it is not always 
possible to cut out interfering signals which 
differ only by a matter of a few metres. It will 
be found that great assistance may be obtained 
through the use of filters. 

A filter consists essentially of a coil and con- 


denser. The simplest connection is shown in . 


Fig. 3. Here the filter inductance and capacity 
are connected in series, and the whole is joined 
across the aerial and earth terminals of the 
receiver. The filter inductance should be 


JF E EAE. 


Figs. 3 and 4. Simple filter circuits joined with 
the receiver. The condenser may have a maximum 
value of 0-0005 mfds. 


placed so that it has no coupling with other 
portions of the receiver. The efficiency of a 
filter of this description depends entirely upon 
the losses of the coils and condensers. The coil 
should be made so that its losses are a minimum. 
Any condenser is satisfactory. A 
cylindrical coil will be best for short wavelength 
work. Of course, the reaction coil may be 
coupled with the filter coil to make good the 


=% — n 
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losses, but this is a refinement which will only 
be used by a few. The filter may consist of 
an inductance of 50 turns of No. 22 D.C.C. 
with four or five taps, wound upon a former 
3 ins. in diameter, and a 00005 mfd. variable 
condenser for use over the broadcast band of 
wavelengths. The former upon which the 
wire is wound may be of ebonite, the thinner 
the wall the better. Keep wax and shellac 
off the wire, although if it is thought the wire 
insulation may become damp, dry the coil first, 
and then apply a little shellac to keep the 
moisture out, not to hold the turns together. 


Figs. 5 and 6. Here the filter circuits are coupled 

with the aerial circuit. The coupling coil in the 

aerial circuit (Fig. 5) may have 5 to 10 turns. The 

coil across aerial and earth (Fig. 6) should be 3 ins. 

in diameter with 50 turns of No. 22 D. C. C. with 
a few taps. 


The impedance of a series circuit at 
resonance is almost zero when the resistance is 
small. Therefore, if the filter circuit is tuned 
to the wavelength of the interfering signals, 
there will be very little of it pass through the 


Fig. 7. This is a combination of Figs. 5 and 6. 


Another method of connecting the filter is 
shown in Fig. 4. Here the filter consists of an 
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inductance and condenser in parallel. The 
filter is tuned to the wavelength of the inter- 
fering signal. 

A better arrangement consists in coupling 
the filter circuit with the aerial circuit as shown 
in Figs. 5 and 6. Either arrangement will 
prove satisfactory in cutting out the transmis- 
sions of the local broadcast station. In each case 
the filter circuit is tuned to the wavelength of 
the offending signal. In the case of Fig. 6, 
it is n to retune the receiver when 
adjustments of the filter are made. 

Another arrangement, which is a combination 
of the circuits of Figs. 5 and 6, is shown in 
Fig. 7, while in Fig. 8 is shown another satis- 
factory combination. 


Perhaps the filter circuit which gives best 
results of all is that given in Fig. 9. The 
switches A and B are opened, and the condenser 
C, and coils LI, L, and L} are tuned to reson- 
ance. The closed circuit coil is L;. Now the 
switches A and B are closed, and the con- 
densers C, and C, are adjusted until interfering 
signals are eliminated. It will be necessary to 
retune the aerial circuit by varying C,. This 


Fig. 8. This arrangement is often satisfactory, 
and is not so complicated as that of Fig. 7. 


Fig. 9. The filter circuit shown here is the best 

of all. Coils L, and L, may each be about 10 turns 

of No. 22. Coil L, should be 50 turns, all wound 

on formers 4 ins. in diameter. Coil Ly, which is 

the ordinary closed circuit coil, and L. may both be 

a winding 3 ins. in diameter of No. 22 D.C.C. 
4 ins. long with several taps. 


arrangement looks complicated, but after a 
little practice is easily operated. The results 
are worth while to those who live “ on top ” of 
a broadcast station. 

W.J. 


C2 
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Wireless Club Reports. 


NOTE. —Under this heading the Editor will be pleased to give publication to re ports of the meetings of Wireless 


Clubs and Societies. 


Such reports should be submitted without covering letter and worded as concisely as 


possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased 


to consider for publication papers read before Societies. 


with the Radio Society of Great Britain. 


An Asterisk denotes affiliation 


Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated. 


The West London Wireless and Experimental 
Association.“ 

A lecture on Radio Switching and Control“ 
was delivered by Mr. O. 8. Puckle on Tuesday, 
June 5th. The lecturer dealt with low tension, high 
frequency, detector and low frequency circuits, 
and also with the various forms of coupling. 

The Hon. Sec. will be pleased to receive applica- 
tions for membership. 

Headquarters: The Acton and Chiswick Poly- 
technic, Bath Road, Chiswick. 

Hon. Sec.: Horace W. Cotton, 19, 
Road, Hayes, Middlesex. 


The Willesden Wireless Society.* 

The efticiency of his three-valve receiver was 
demonstrated by Mr. A. G. Greene on June Sth, 
a novel circuit being employed. 

By courtesy of the authorities at the Croydon 
Wireless Station, the Society will shortly visit 
the aerodrome, and members wishing to join the 
party are requested to communicate with the 
Hon. Sec. at once. 

Particulars regarding membership of the Society 
will be furnished by the Hon. Sec., F. H. H. Coote, 
183, Carlton Vale, Kilburn, N.W.6. 


Bushey 


The Wireless and Experimental Association.* 

A well-sustained discussion on low. temperature 
emission valves took place on May 30th, the 
subject being introduced by Mr. Voigt. After 
the discussion Mr. Green described the construc- 
tion and uses of the hydrometer, and later, Messrs. 
Joughin and Voigt addressed the meeting on the 
subject of loud speakers. 

The Assistant Hon. Sec., Mr. G. H. H. Horwood, 
has offered a prize of one guinea for the best sub- 
stantiated record of the longest distance reception 
by any member. 

Hon. Sec., Geo. Sutton, 18, Melford Road, S.E.22. 


Ilkley and District Wireless Society.* 

At the Regent Café on May 28th a communica- 
tion was read from the Radio Research Board 
(forwarded by the Radio Society of Great Britain), 
dealing with the fading of signals and * blind 
spots. Several members have taken up research 
work in connection with these phenomena. 

All interested are invited to attend the meetings 
and particulars of membership, ete., can be obtained 
from the Hon. Sec., I.. E. Overington, II, Wilmot 
Road, likley. 


Tottenham Wireless Society.* 

A debate took place on Wednesday, May 30th, 
when the subjects of High and Low Frequency 
Amplification were discussed. The Chairman 
opened the debate. and Mr. Ellis and other members 
contributed.  Appleation for membership will 
be received by the Hon. Sec., S. J. Glyde, 137, 
Winchelsea Road, Bruce Grove, Tottenham, N.17. 


The Radio Society of Willesden.* 

The Society is feeling keenly the loss of its 
President, Mr. T. H. Illingworth, J.P., whose 
death has just taken place. Mr. Illingworth was 
greatly esteemed for the ceaseless interest he 
manifested in all the activities of the Society. 

On May 29th Messrs. Picker and Blunden 
conducted satisfactory experiments with a view 
to the organisation of wireless dances hy the 
Society. The membership of the Society is now 
approximately fifty, but there is still plenty of 
room for new members. Full particulars of 
membership can be obtained from the Hon. Sec., 
F. H. H. Coote, 183, Carlton Vale. Kilburn, N.W.6. 


Hackney and District Radio Society.* 

At the Y.M.C.A., Mare Street, on Thursday, 
May 24th, several *‘ waistcoat-pocket lecturettes ” 
were delivered by members of the Society. Mr. O. 
Elman asked why a horse-shoe magnet held near 
a valve, appreciably increased signal strength, 
a question which provoked discussion. Mr. Bell 
spoke on the elucidation of circuit diagrams, and 
Mr. Jenkins described, with blackboard illustrations, 
an experimental two-valve panel of his own con- 
struction. The evening concluded with a short 
lecture by Mr. A. H. Phillips, who spoke on Seeing 
by Wireless.” 

Prior to the formal business of the meeting 
held on May 3lst, the Chairman presented an 
illuminated testimonial to Mr. E. R. Walker, 
the Society’s first Hon. Sec., who resigned from 
that position at the end of last year. 

Mr. Cunningham reported the success of the 
Society’s demonstration in connection with the 
National Cycling Union at Woodford. 

Mr. Epton concluded the meeting with a com- 
parison of four different makes of L.F. transtormers, 
using a loud speaker for the purpose. 

The Hon. See. issues an invitation to all Hackney 
residents interested in radio to attend the meetings, 
which are held on Thursday evenings at the 
X. M. C. A., Mare Street, E.S. Particulars of mem- 
bership can be obtained from the Hon. Sec., 
C. C. Phillips, 247, Evering Road, E.5. 


Wembley Wireless Society.* 

A highly successful exhibition, organised by the 
Society, was held on Thursday, May 3lst. About 
100 exhibits were on view. and it is estimated that 
the number of visitors approached 500. The 
apparatus was tastefully displayed, the tables being 
decorated by the lady members of the Society. 

A tine collection of high frequency apparatus 
was displayed by the President, and his wireless 
clock tuner, which evoked considerable interest, 
was demonstrated by Mr. H. W. Gregory, who 
showed a rectifier and model electric train in 
operation. All types of apparatus were shown, 
varying from simple erystal sets to elaborate valve 
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models. A number of visitors applied for member- 
ship of the Society. 

The exhibition was organised by Mr. W. E. 
Meldrum, assisted by the Hon. Sec., Mr. W. R. 
Mickelright, of 10, Westbury Avenue, Alperton, 
Wembley, Middlesex, to whom application for 
membership should be made. 


Leeds and District Amateur Wireless Society.* 

The Electron Theory was the subject of 
an instructional lecture delivered by Mr. T. Brown 
Thomson, on May 25th. In the course of his 
remarks the lecturer emphasised the importance 
to the experimenter of a sound knowledge of the 
electron theory, urging that only with such a 
knowledge could wireless really be understood. 

On June Ist. Mr. S. Kniveton, F. R. Met. Soc., 
delivered an instructive lecture on Wireless and 
Weather Forecasting, illustrated with lantern 
slides. Mr. Kniveton gave some instructive details 
of the methods of collection and distribution of 
meteorological data, and showed how the work was 
facilitated by the use of radio communication. 

Hon. Sec., D. E. Pettigrew, 37, Mexborough 
Avenue, Chapeltown Road, Leeds. 


Seaforth and District Radio Society. 

A highly interesting lecture on inductance, 
capacity and valves was given by Mr. R. Roberts 
on May 25th. 

Several members produced their sets which 
would not work, but after the attention of a few 
of the more experienced members the unruly sets 
were carried away in triumph, in perfect condition. 

One or two members are experimenting on 
various inductance couplings, and if anything 
matures, it is hoped to publish the results. 

Hon. Sec., R. Roberts, 237-9, Crosby Road, 
Seaforth. 


Raymald Wireless Club. 

* Inductance and its Relationship to Wavelength” 
was the title of a lucid lecture given on Thursday, 
May 17th, by Mr. J. Ayres, who kindly gave his 
services at short notice in place of Mr. F. Boulden, 
who was to have lectured on the Club’s portable 
receivers. 

Particulars of membership may be obtained 
from the Hon. Sec., F. E. Baker, 28a, Estella 
Avenue, New Malden. 


The Sydenham and Forest Hill Radio Society. 

On May 7th a lecture on Elementary Elec- 
tricity > was delivered by Mr. W. V. Pegden 
(Chairman). Appreciation of the lecture was 
evinced by the proposal that the Chairman should 
deliver a similar lecture each month throughout 
the year. 

Hon. Sec., M. E. Hampshire, 139, Sydenham 
Road, S. E. 26. 


Winchester Wireless Society. 

The Society continues to meet on Tuesdays 
and excellent progress is being made with con- 
structional work. A four -valve set is being built, 
and a special terminal panel will be employed so as 
to allow for easy change of circuits. 

A special campaign against re-radiation is being 
organised by the Society, and non-members are 
being asked to adopt circuits which will give good 
results without the objections now existing. 

Hon. Sec., A. Parsons, 65, Cromwell Road, 
Winchester. 
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Uxbridge and District Radio and Experimental 
Society. 


On June Ist Mr. Bailey demonstrated with a 
compact and efficient pocket two-valve set, the 
Radiola Concert being well received from Paris. 
By kind permission of the Marconi Company Mr. 
Piper exhibited different types of valves, including 
a 1} kilowatt transmitting valve and a rectifying 
valve of the kind used at the London Broadcasting 
Station. Mr. Bailey then gave a lucid explanation 
of his seven-valve amplifier. 

Hon. Sec., J. R. M. Day, 10, Cowley Road, 
Uxbridge. 


The Beckenham and District Radio Society. 


The Society held a successful meeting on Thurs- 
day. May 3ist, the first part of the evening 
being devoted to the construction of their new set. 
Later a paper was read by Mr. Hugget on “ Corn- 
parisons of American, German and English Broad- 
Casting.” 

Before the conclusion of the meeting the Chair- 
man stated that he had pleasure in announcing 
that the local“ broadcast spoiler“ had been traced 
and the meeting agreed that the matter should 
be reported to the General Post Office. 

Hon. Sec., J. F. Butterfield, 10, The Close, 
Elmers End, Beckenham. 


South Dorset Radio Club. 


The above is the name of a new Club, formed 
at the Guildhall, Weymouth, on April 27th. The 
Club is fortunate in having as its President, His 
Worship the Mayor of Weymouth (Councillor W. J. 
Gregory). 

Weekly Morse classes are being held and lectures 
have been arranged for early dates. 

A hearty welcome to membership is extended 
to all in the district who are interested in wireless 
or allied subjects, and particulars can be obtained 
from the Hon. Sec., E. B. Cartwright, I8, Newberry 
Terrace, Rodwell, Weymouth. 


The Southampton and District Radio Society. 


The Society's new aerial is now in use, and on 
May 3Ist Dr. McDougall gave a successful demon- 
stration with his five-valve experimental panel 
and loud speaker, constructed by himself. The 
set comprised two H.F. (tuned anode), one rectify- 
ing and two L.F. valves. 

Six new members were elected, which is indicative 
of the growing enthusiasm of the local amateurs. 

Headquarters, Y.M.C.A., Ogle Road, South- 
ampton. 

Hon. Sec., P. 
Southampton. 


Sawyer, 55, Waterloo Road, 


Ashton-under-Lyne and District Radio Society. 


The Society’s meetings during June are being 
devoted to general discussions and experiments, 
and members with faulty sets are being given an 
opportunity to have them examined and adjusted 
by competent members of the Committee. 

A field day during the summer months has been 
suggested. 

Hon. Sec., James Hy. Marshall, 22, Warrington 
Street, Ashton-under-Lyne. 


388 


THE WIRELESS WORLD AND RADIO REVIEW 


JUNE 23, 1923 


Notes and News 


A broadcast programme from Glasgow has been 
enjoyed 330 feet below ground at Dykehead 
Colliery, Larkhall, 15 miles distant. A four-valve 
set was used. 

* * * * 

Radio chess as a pastime for passengers has been 
inaugurated by the steamers Western World and 
American Legion in the South American service. 

* * * * 

The South Carnarvonshire Village Club Associa- 
tion is proposing to install wireless apparatus in 
several village halls for the coming autumn. 

* * * * 


Regular communication by means of radio- 


telegraphy has been established between Bulgaria. 


and Russia (Moscow). 
* * * * 


The Postmaster-General is considering, in con- 
junction with the British Broadcasting Company, 
arrangements for providing broadcasting facilities 
at or in the neighbourhood of Plymouth. 

* * * * 


Senatore Marconi’s Experiments. 

On June 14th Senatore Marconi arrived at 
Southampton on his yacht Electra after two months’ 
experimenting at Funchal and Cape Verde. It is 
understood that his researches have been devoted 
to directional wireless telegraphy and the elimination 
of interference. 


Scientific Jubilee of M. Branly. 

An interesting festival took place at the Trocadero, 
Paris, on June 7th, when the jubilee of M. Branly’s 
entry into scientific research was celebrated. 
M. Branly had an enthusiastic reception from the 
distinguished company present, which included 
eminent personages in politics, science, art and 
literature. The illustrious inventor, whose name is 
so closely associated with development of the 
coherer, delivered a lecture on the scientific wonders 
to which wireless would pave the way. 

Tributes of praise were paid by M. Berthelot, 
M. Laffont (Under-Secretary of State for Posts 
and Telegraphs), and M. Berard (Minister of 
Instruction). 


French Amateurs Heard in Berkshire. 
Mr. Vyvyan A. G. Brown (6 JZ), of Reading, 
reports that he has heard the following French 


experimenters :— 
8 AY 8 BF 8 BM 
8 AQ 8 AS 8 BN 
8 BQ 8 ZZ 8 AB 


The Dutch amateurs OMX, 0BQ, ORX and 
0 DV have also been heard, besides the Copenhagen 
transmitter 7 JS. 


Suggestions for 2 LO. 

Suggestions regarding broadcasting were in- 
corporated in a letter to 2 LO which the Hon. Sec. 
of the Wireless and Experimental Association 
was requested to send on June 6th. 

The following four questions were addressed 
to the British Broadcasting Company: (1) Would 


it be possible, when 2LO is closing down for 
one minute or more, to switch off the carrier wave 
(2) Would the Company consider the broadcasting 
of a suggestion to licensed amateurs that they should 
refrain from transmitting during the close down 
half-hour ? (3) Could the call sign of the Broad- 
casting station always be used before and after 
each item ? (4) Would necessary Sunday testing 
be kept down to a minimum ? 

The Secretary was instructed to assure the B.B.C. 
that the communication was not sent in a censorious 
spirit, but with the desire of arriving at harmonious 
working. 


King of Spain’s Wireless Wager. . 

The progress of wireless on aircraft was illus- 
trated by an amusing incident which occurred 
during recent military manouvres at Seville. 
His Majesty the King of Spain is well informed 
in most military matters, but on this occasion he 


H.M. The King of Spain listening to speech 
from an aeroplane in flight. 


expressed some doubt as to the efficiency of wireless 
communication between aircraft in flight and 
ground stations. He made a sporting bet with 
a member of his household that intelligible speech 
would be impossible, and took charge of the 
Marconi ground station. Speech came through 
remarkably clearly, however, and he expressed 
delight that he had lost his bet. 


B.B.C.’s New Assistant Chief Engineer. 
Captain A. G. D. West, B.A., B.Sc., has been 
appointed Assistant Chief Engineer of the British 
Broadcasting Company. During the war Captain 
West was wireless experimental officer in the Royal 
Air Force, and conducted research in short wave 
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in B.Sc. (London). 
possibilities of a relay broad- 
casting station in the Sheffield 
area. 


Royal Air Force Aerial 
Pageant. 

Stirring incidents in which 
wireless will feature, are to 
take place at the Royal Air 
Force Pageant on Saturday, 
June 30th, at the London 
Aerodrome, Hendon. The out- 
standing event will be a 
thrilling rescue of a beleagured 
garrison by air, based on an 
actual occurrence which took 
place last year at Iraq. The 
incident will centre round the 
holding of an important rail- 
way bridge which is protected 
by a small military post. 
Hostile troops attack strongly, 
and a wireless message for 
assistance is therefore sent to 
the R. A. F. headquarters. 
While the garrison is being 
evacuated, fighting aircraft 
attack the enemy, successfully 
covering the retreat, and 
mitting the demolition of the 
bridge. 

Tickets for the pageant can 
be purchased from the leading 
agencies and libraries. Boxes 
for six cost £4, £5 and £7, 
and tickets are available at 
5s. and 10s. Tickets for the 
2s. enclosures are obtainable 
only at the Aerodrome on the 
day of the pageant. 


Birmingham Broadcasting 
Heard in U.S. 


An instance of long distance 


daylight broadcasting has been 
verified by the B.B.C. On April 


12th a Mr. Harry New, of 1,419 East Hewson Street, 
Philadelphia, picked up an orchestral selection 
at 7 a.m. On seeing a London newspaper for that 
date, Mr. New surmised that the item emanated 
from Witton, which would at that time be giving 
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direction finders. At Cambridge he secured first- 
class honours in mathematical tripos, parts I and II, 
and in October, 1922, he obtained first class honours 
He is now investigating the 


FORTHCOMING EVENTS 
nee JUNE 22nd. 
Leeds and Dis 


trict Amateur Wireless Society. 
Lecture by A. A. M. Bage (President). 


Radio Society of Highgate. At 7.45 pn, 


At the 1919 Club, South Grove, 
Lecture : Why Oscillatory Circuits Oscil- 
late,” by Mr. J. F. Stanley, B.Sc. 

Radio Club. At 8 p.m. Lecture: 
Batteries, H.T. & L. T.,“ by Mr. L. E. R. 
Boxwell. 


SATURDAY, JUNE 


JUNE 28rd. 
Grimsby and District Radio Society. ‘ Radio 
Tea” and Outing at Ashby (particulars 


from M. M. Bennett, Wellowgate, Grimsby). 


„by Mr. C. A. Percival (of Ediswan’ s). 

on Wireless tion. At 8.30 
.m. Lecture ; “ Armstrong Supersonic 
eterodyne,” by Mr. E. H. Robinson. 


At the Institution of Electrical 
Engineers, Savoy Place, Victoria Embank- 
ment, W.C.2. eneral ‘mecting. Lecture: 
** Atmospherics 
Stration), by Mr. R. Watson Watt. 

Clapham Park Wireless Society. At 7.30 p.m. 
Popular lecture: Lightning Discharges ’ 
(lantern illustrations and demonstrations 
with model buildings), by Mr. Altred Hands, 
F. R. Met. S. (authority in lightning protective 
systems). 

Swansea and District Radio Experimental 

Lecture by Mr. Benson, A. M. I. E. E., 

th and District Wireless Association. 
: Choosing a Set,” by Mr. J. H. C. 
Harrold, M. I. R. E, 

Wolverhampton and District Wireless Society. 

Visit to Birmingham Broadcasting Station. 


THURSDAY, JUNE Ob. 

Newport and District Radio Association. 
Lecture: Humours of Listening-in.” By 
Mr. G. L. Betts. 

St. Pancras Radio Society. At 7.30. At the 
Working Men’s College, Crowndale Road, 
N.W.1. Inaugural Meeting. 

Laton Wireless Society. At 8p.m. At the 
Hitchin Road Boy's School. Lecture and 
Demonstration: The Flewelling Circuit,” 
By Mr. E. Plater. 


(tea at 5.30). 


” (with Experimental Demon- 
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its midday transmission. His conjecture has been 
confirmed by the Birmingham Station authorities. 
New P.M.G. on Wireless. 

Referring to pressing problems to be tackled, 


Sir Laming Worthington- 
Evans (Postmaster-General) 
speaking at Exeter recently, 
mentioned the present and 
future of that young and lusty 
national interest, broadcasting, 
and the question of Imperial 
wireless communications. 
Where so much was at 
stake, said Sir Laming re- 
garding both these important 
questions, decisions would not 
be taken without mature 
reflection, and he would 
devote himself to finding 
solutions that would satisfy 
everybody concerned. 


Wireless Health Hints. 


Public health information 
has now been regularly 
broadcast in the United 
States for twelve months. 
The service is under the 
control of the Public Health 
Department, and it is esti- 
mated that, directly or in- 
directly, the information has 
reached 27,000,000 people in 
the United States alone. 
These messages are translated 
in various languages by the 
Foreign Language Informa- 
tion Service, and corres- 
pondence on the subjects 
dealt with has been re- 
ceived from as far away 
as Czecho-Slovakia. 


H.P.R. Wireless, Ltd. 


This Company, formerly 
of Carlton House, Great 
Queen Street, W.C.2, has now 
removed to 10, Lancaster 
Place, Strand, W.C.2. 


Messrs. The Clayton Rubber Co. 

The address of the above is Croft Street, Clayton, 
Manchester, and not Crofton Street, as erroneously 
stated in the Company's advertisement appearing 
on page xvi of the issue of this Journal for June 9th. 


British Wireless Relay League. 


In order that a complete record of amateur 


transmissions may be secured, the members are re- 
quested to keep a regular log showing times, 


wavelength, etc., of all such transmissions. 
tracts from these logs should be sent to the Traffic 


Ex- May Ist 


Manager in the manner suggested by the following 5 


example :— 


B.W.R.L. Station 2 ZZ. 


Stations heard. 


2 PQ 440 C.W. and Tel. 
S MH 250 CW. 
5 LT 440 C. W. 
6 HH 435 C. W. 
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May Sth .. .. 2AL 440 Tel. 


S .. . 2 PT 180 Tel. 
2 .. . 2HF 200 C. W. and T.T. 
ie .. .. 5 CR 185 C. W. and Tel. 


Stations Worked. 


May lsst... 2PQ C.W. and Telephony. 
May 7th .. 2 HQ Telephony. 


General Remarks— 


Following any special tests, notes on abnormal 
atmospheric conditions, with general data on 
fading, ete., will be welcomed, and extracts will 
be published for generał information, or issued 
for members’ perusal only. Foreign amateurs’ 
calls should also be recorded with short and concise 
remarks on the quality of reception. 

Circuit diagrams will only be published by per- 
mission of the members submitting them, such 
consent being notified on the diagrams. If it 
is desired that a description of the station should 
be published, this should be outlined as briefly as 
possible, and accompanied by one or two photo- 
graphs or circuit diagrams. 
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Questions should be addressed to the Hon. 
Secretary, Offices of The Wireless World and Radio 
Review, who will arrange for the replies to be 
published or answered by post as convenient. 

Members wishing to carry out special distance 
tests should applv to the Traftic Manager, giving 
the approximate range of transmission, whether 
C.W. or Telephony. and the most convenient time. 
‘These tests will be arranged by post, and any special 
results will be reported in the League Section. 

Attention is called to the P.M.G. regulations 
regarding amateur transmissions, and any serious 
breach should be reported to the Hon. Secretary. 

The co-operation of the League in reducing 
interference during broadcasting hours will be 
appreciated by the authorities, and every effort 
should be made to assist novices in the matter 
of radiating receiving sets. In return for this 
slight service we may rest assured that the interests 
of the amateur will not be overlooked. 

In conclusion, members are informed that this 
Journal will record all activities of the League, 
of which it is the official organ. 


V. W. P. EVANS, Traffic Manager. 


ä Broadcasting. 
Regular Programmes are Broadcast from the following European Stations: 


Locality. Call Wave- Times. Nature ot Transmission. 
Sign. length. 


GREAT BRITAIN. 
London .. 2L0 369 
N Regular morning and 
= eae evening programmes, 
See : 1 particulars of which 
Manchester: 222 385 3 appear in the daily 
Birmingham § IT 420 5-3 p-m. press, are conducted 


Sundays 255 
< $ Irom these stations 
Cardiff 5 W 353 | 8.30-10.30 | by the British Broad- 


Newcastle... 5 NO 400 p.m. 
Glasvzow .. 580 415 


casting Company. 


5 IT 3.30-4.30 p.m. 


FRANCE. 
Daily 
Paris (Eiffel FL 2,600 6.40 am... Meteorological Forecast. 
Tower). 11. 15 pm... 5 Report and 
Forecast, 
3.30 pam... Financial Bulletin 
(Paris Bourse), 
6.20 p.m... Meteorological Forecast 
and Concert. 
10.10 p.m. Meteorological Report 
i and Forecast. 
Sundays 
Levallois- SFR 1.780 23pm. .. Concert. 
Perret Weekdays 
(Radiola). 5.5 P.. .. Financial Bulletin. 
5. 156.15 Instrumental Music. 
p.m. 
8.45 p.m. .. Miscellaneous News. 
9. 30- 10.30 Concert. 
p.m, 
Ecoie — 450 Tuesday and 
Supéricure Thursday 
des Postes 7.4§-10.0 Concert, 
et Téle- p.m. 
graphes. Saturday 
2.30-7.30 ty 
p.m. 
Daily 
Lyons .. YN 3.100 Weekdays Gramophone records. 
10.45- 
11.15 am. 


Locality. Call Wave- Times, Nature of Transmission. 
Sign. length. 


HOLLAND. : 
Sunday 


The Hague PCG@ 1.050 3-5 pan... Concert. 
Monday and 
Thursday 
5.40-9.40 os 

p.m. 

Tuesday 

The Hague PCUU 1.050 7.45-10 p.m. 0 

(Heussen 


Laboratory). Sunday 
9.40-10.40 — 
a.m. 
Friday 
The Hague PCKK 1.050 8.40-9.40 Miscellaneous. 
(Velthuyzen). p.m, 
Saturday 
Ijmuiden .. PCMM 1.050 8.40-9.40 Concert. 
p. In. 
Wednesday 
Amsterdam PAS 1.050 8.10.9. 10 Concert and News, 
p-ni. 
BELGIUM. 
Working days 
Brussels .. BAV 1, 100 12 noon... Meteorological Bulietin. 
Daily 
1.80 pm... 5 Ss 
Sunday 
opm... Concert. 
Tuesday and 
Thursday 
9) p. m. cs 
GERMANY. 
Daily 
Berlin .. LP 2, 800 7-8 a.m, .. Financial & other neus. 
(Koentgs- : 12-1.30 p.m, 3 5 
wusterhausen) 5 6. 30 p.m. S = 
CZECHO- 
SLOVAKIA. 
Prague .. PRG 1.800 Sa.in.r2noon Meterological Bulletin 
aml 4pm. and News. 


4.500 104. In., 3p. m. Concert. 
awt 10 p.m. 


SWITZERLAND. 

Daily 
Geneva . HB1 1. 200 6-7 pm. .. Concert ( Utilitas“). 
Lausanne.. HB2 — 6-7 pm... 13 „ 


- — — —— è 
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By Percy W. Harris. 


N choosing as my subject ‘ Pitfalls for 
[eeen I hope the word “ pitfall” will 

not be interpreted too literally. Of course, 
properly used, the word “ pitfall ` means a hole 
in 'the ground carefully dug by a hunter, lightly 
covered over at the top with brushwood, leaves 
and grass so as to appear like the ordinary ground. 
With the hunter hidden near by, the unsuspecting 
animal walks on to the grass and brushwood, 
whereupon the whole lot collapses, the animal falls 
to the bottom, and is thereupon safely captured. 

Of course, the kind of pitfalls we find in wireless 
are not exactly of this variety, but many of them 
let us down rather badly and cost both time and 
money before we get out. It occurred to me that 
the associate members might like to hear of a few 
of the pitfalls which are not generally mentioned 
in text-books, but which come the way of practically 
every serious experimenter sooner or later. Of 
these the most difficult and dangerous are the 
mental pitfalls. 

Before long almost every broadcast listener wants 
to know something of the way in which his 
apparatus works, and fortunately he has available 
both books and societies from which he can learn 
the rudiments of the art. A little later he will, 
perhaps, desiregto build his own apparatus, and 
here again he will find the information he requires 
readily available. 

In every one of us there lives what Edgar Allen 
Poe has called the Imp of the Perverse.” It 
is more than likely that the beginner will want to 
vary some point of the design which has been 
recommended to him, and here he will be treading 
on the brushwood round the hole. He may not 
like the position of one of the components, and 
will forthwith place it on the opposite side of the 
box. Having done this, he will perhaps introduce 
a Dewar switch to cut off one of the valves, and 
then, having spent a little more than he originally 
intended, he will perhaps attempt to economise on 
the ebonite. The net result will be that when the 
set is connected up it will either refuse to work or 
else give out a glorious howl which will be the envy 
of every dog for miles. 

This perverseness of human nature, and the 
tendency to alter things, is not in itself a habit 
that can be blamed. Without it there would be 
little progress made. But the advice I would give 
to every beginner who is making his own set for the 
first time is to follow carefully, even slavishly, the 
design chosen until he has once made it work in 
the way described by the author. When he has 
done this there is little harm in experimenting, 
for he will have obtained the results for which the 
set was designed, and may be able to find an im- 
provement. The more thought one gives to a set 
the better, as few improvements are the result of 
blind chopping and changing. If you have reasons 


* Lecture delivered at the Radio Society of Great 
Britain to Associate Members on Monday ev ening, 
May l4th, 1923. 


for thinking something may be improved by chang- 
ing it, by all means try. 

There is one very important pitfall of which every 
beginner should beware. Do not be put off your 
experiments by people who will give you a hundred 
and fifty reasons why your proposed scheme will 
not work. Six times out of seven they will be 
right, but the seventh is the time when you will 
score. If you want to know whether a thing will 
work, do not ask the other fellow, but if you possibly 
can, trv for yourself. 

In the course of an interesting paper on the history 
of wireless, delivered at the last meeting of this 
Society by Mr. G. G. Blake, reference was made to 
the work of Hughes, who very nearly discovered 
wireless years before Marconi or even Hertz. 
I would like, with your permission, to give a few 
extracts from a letter written by Hughes describing 
his work. 


HvuauHes’ EXPERIMENTS. 

In 1899 Mr. J. J. Fahie was engaged in the 
preparation of a history of wireless telegraphy from 
1838 to 1899. Sir Wim. Crookes had told him that 
he (Crookes) had seen some experiments by Hughes 
many years before in which he signalled from one 
part of the house to another without the aid of 
wires. Mr. Fahie accordingly wrote to Hughes 
and pressed him to publish his results. In reply, 
Hughes wrote this letter, which I take the liberty 
of quoting, as it shows in a remarkable way the 
danger of allowing oneself to be dissuaded from 
experimenting by others who appear to know a 
great deal about the subject but who are not them- 
selves experimentally inclined. The letter runs 
to some 1,500 words, and describes in detail the 
experiments Hughes had carried out. 

Here, for example, is a portion of the letter which 
shows how close Hughes came to discovering how 
to propagate free electric waves at least six vears 
before Hertz published his monumental work. 
Further researches,” says Hughes, proved that 
an interrupted current, in any coil, through which 
an electric current was sent, gave out at each 
interruption of the primary current such intense 
extra currents that the whole atmosphere of the 
room (or in several rooms distant), would have a 
momentary invisible charge, which became evident 
if a microphone joint was used as a receiver to a 
telephone. This led me to experiment upon the 
best form of receiver for these invisible electric 
waves, which evidently permeated great distances, 
and through all apparent obstacles, such as walls, 
etc.’ He then describes a number of forms of 
receiver. Later he says, I will not describe the 
numerous forms of transmitter and receiver that | 
made in 1879, all of which I wrote down in several 
volumes of manuscripts in 1879 (but these have 
never been published) most of which can be seen 
here at my residence at any time, but I will confine 
myself now to a few salient points. I found that 
very sudden electric impulses, whether given out 
to the atmosphere through an extra current from a 
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coil, or from a frictional electric machine, equally 
affected the microphone joint, the effect depending 
more on the sudden high potential effect than any 
prolonged action. Thus a spark obtained by 
rubbing a piece of sealing wax was equally as 
effective as a discharge from a Leyden jar battery 
of the same potential. The rubbed sealing-wax 
or charged Leyden jar, had no effect until they were 
discharged by a spark, and it was evident that this 
spark, however feeble, acted upon the whole sur- 
rounding atmosphere in the form of waves cr 
invisible rays, of which I could not at the time 
determine. Hertz, however, by a series of original 
and masterly experiments, proved in 1887-9, that 
they were real waves similar to light, but of a lower 
frequency, though the same velocity.” He then 
describes further interesting experiments. 

In December, 1879, continued Hughes, “I 
invited several persons to see the results obtained. 
Among others who called on me and saw my results 
were Mr. W. H. Preece, F.R.S., Sir William Crookes, 
F.R.S. (this was the visit to which Crookes referred 
when writing to Fahie), Sir W. Robert Austin, 
F.R.S., Professor W. Gryll Adams, F.R.S., Mr. W. 
Groves. They all saw my experiments 
on aerial transmision, as already described, by 
means of the extra current produced from a small 
coil and received upon a semi-metallic microphone, 
the results being heard upon a telephone in con- 
nection with the receiving microphone. The trans- 
mitter and receiver were in different rooms, about 
60 feet apart. After trying successfully all distances 
allowed in my residence in Great Portland Street, 
my usual method was to put the transmitter in 
operation and walk up and down Great Portland 
Street with the receiver in my hand, with the 
telephone to the ear. . 

„The sounds seem to slightly increase for a 
distance of 60 yards, then gradually diminish until 
at 500 yards I could no longer with certainty hear 
the transmitted signals. What struck me as remark- 
able was that opposite certain houses I could hear 
better whilst at others the signals could hardly be 
perceived .... 

“The President of the Royal Society, Mr. 
Spottiswoode, together with the two Hon. Secre- 
taries, Prof. Huxley and Prof. G. Stokes, called 
upon me on February 20th, 1880, to see my experi- 
ments upon aerial transmission of signals. The 
experiments shown were most successful, and at 
first they seemed astonished at the results, but 
towards the close of three hours’ experiments, 
Professor Stokes said that all the results could be 
explained by known electromagnetic induction 
efiects, and therefore he could not accept my 
view of actual aerial waves unknown up to that 
time, but thought I had quite enough original 
matter to form a paper on the subject to be read 
at the Royal Society. 

I] was so discouraged at being unable to convince 
them of the truth of these aerial electric waves, 
that I actually refused to write a paper on the 
subject until I was better prepared to demonstrate 
the existence of these waves; and I continued my 
experiments for some years in hopes of arriving 
at a perfect scientific demonstration of the existence 
of aerial electric waves. . The triumphant 
demonstration of these waves was reserved to 
Professor Hertz,who by his masterly researches upon 
the subject in 1887-9, completely demonstrating 


THE WIRELESS WORLD AND RADIO REVIEW 


JUNE 23, 1923 


not only their existence, but their identity with 
ordinary light .... Hertz’s experiments were 
far more conclusive than mine, although he used 
a much less effective receiver than the microphone 
or coherer. I then thought it was now too late 
to bring forward my previous experiments, and 
through not publishing my results, and means 
employed, I have been forced to see others remake 
discoveries I had previously made as to the sensi- 
tiveness of the microphone contact, and its useful 
employment as a receiver for aerial electric waves. 

The extracts I have read to you are taken from 
the full letter which has been preserved by Sir 
Oliver Lodge in the later editions of his book, 
“ Signalling Through Space without Wires.” To 
me they seem to carry a very important lesson to 
every wireless experimenter. If we feel we are 
working along the right lines and are obtaining 
results which have not hitherto been published, 
we should carefully record them, not allow ourselves 
to be dissuaded from the work by others who fail 
to grasp their significance. I know it is hard to 
keep on working when others with much more 
experience make little of what we are doing, but 
there are many glorious examples to follow. Take 
Marconi himself. He was little more than a boy 
when he produced his first working wireless tele- 
graph, and many superior scientific personages 
endeavoured to persuade him he was wrong. His 
attempts to span the Atlantic with wireless signals 
were looked upon as particularly good evidence 
of his ignorance of fundamental principles, for it 
was obvious that the curvatures of the earth would 
effectively prevent any such passage of the waves. 

The same scientific worthies were not greatly 
worried when Marconi did succeed. They soon 
provided adequate theories to account for his 
success, as they will always provide theories when 
the work is already done. As a third example, 
take the case of Armstrong, the young American 
student. Reaction, as you know, was practically 
simultaneously invented in England and America. 
In America, Armstrong is officially recognised as 
the inventor of reaction. When he discovered 
the new principle, Armstrong was still a college 
student, and realising that he had really discovered 
something of importance, he endeavoured to per- 
suade his father to lend him the money to take out 
a patent. His father, however, could not agree 
to such waste of money. He probably adduced all 
the arguments brought out at such times—Arm- 
strong’s youth, his lack of knowledge of the world, 
the fact that scientists much older than he, and 
who had been studying the subject before he was 
born, had not yet discovered it, showed it could 
not be much use, and so forth. Yet Armstrong 
still kept his faith, and a friend suggested to him 
that it might be useful to write out a description 
of the invention, with drawings, and have it dated 
and witnessed before a notary public, or whatever 
the corresponding official is called in America, so 
that his priority of invention might be proved. 
Several years later, when the question was brought 
into the courts, this signed and witnessed document 
proved all-important, and the Judge decided that 
the date on the document could be taken as the 
date of the invention. 

It is quite a mistaken idea to think that no 
inventions of importance can be produced unless 
the inventor has spent years in studying the subject. 
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Of course a good groundwork of principles is 
required, but after that originality of thought is the 
prime requisite. We all need to cultivate a divine 
curiosity, a habit of always asking ourselves why?” 
and a fear of taking too much for granted. And 
at this point I should like to say a few words on 
the subject of theory and practice, and the pitfalls 
that lie in that direction. 

There is a tendency among some people to look 
upon what is generally broadly entitled theory 
as something absolute, something which is the 
final arbiter in all things. There is presumed to 
be some mysterious source of information from 
which all can draw, and of which, when one has 
enough of it, it is possible to predict what may 
happen—indeed what wil happen, in any given 
set of circumstances. Indeed, from the way some 
people talk, one would gather that there is no 
need for experimental work at all, as they can 
always tell you beforehand what is going to occur 
in your experiments. 

If we take all the facts we can gather regarding 
a particular subject, arrange these facts in order 
and in kind, we shall soon see that from the facts 
we have we can deduce certain principles or laws. 
If, for example, every man we saw in the Strand 
one afternoon had red hair, we might fairly assume 
that all the male inhabitants of London were 
red-haired. We should deduce this law from the 
facts available to us. And of course, seeing only 
those people who passed down one thoroughfare 
in one afternoon, we should be judging on only a 
very small proportion of London’s population. 


This, of course, is rather an absurd instance, but 
it illustrates the point I want to make. Let us 
take something more closely related to wireless. 
Take single-circuit tuners, of the kind that are 
found in most Broadcast receivers. 

Now, judging from the facts available, single 
circuit tuners are the reverse of selective. With 
them it is not possible to cut out the local broad- 
casting station while listening to one of the others. 
By local I mean within four or five miles. But 
because the existing instruments with single 
circuits are non-selective, we must not necessarily 
assume that single circuit tuners will never be 
selective. All we can say is that the present ones 
are not very satisfactory. 

A well-known wireless experimenter and expert, 
Dr. McLachlan has recently brought out a very 
remarkable relay working on a new principle. 
Briefly, it consists of an iron drum with windings 
and on this drum runs an iron shoe. When 
current is passed through the windings the drum 
becomes a magnet, whereupon the iron shoe is 
attracted and sticks, being pulled forward instead 
of allowing the drum to run under it as it does 
when no current is flowing. Nothing very wonder- 
ful in this, you say? Nothing except that the 
pull exerted by this magnetic grip is many times 
greater than is theoretically calculable. It is 
just one more example of the danger of accepting 
too readily what we are told. The theory available 
has obviously been based on too few facts. 

Just to show how readily we accept what we 
are told, take the case of the plug and socket fitted 
to the well-known multi-layer coils. It was, I 
believe, first brought out by de Forest, and is now 
a standard fitting on all duolateral, honeycomb, 
lattice and similar interchangeable coils. This 
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plug is often termed a non- reversible plug, as 
the coil cannot be fitted the wrong way round. 
It is thought that if the plug carried two equal pins 
and the socket two equal sized holes, the coil 
would often be connected the wrong way round. 
What we all overlooked until recently was that if 
we pull out the coil, turn it round, and insert 
it once more in the socket, we shall not only have 
reversed the connections, but the turning of the 
coil will have altered the direction of the magnetic 
field to compensate, so that the polarity will 
be precisely the same again! This may not be 
very clear without a diagram, but you will under- 
stand it if you think of the analogy of the com- 
mutator of a dynamo. 

The real trouble in wireless is that there is so 
much work to do, so much new work, that we are 
often glad to accept incomplete theories to help 
us on our way. But these theories are often good 
walking sticks and bad crutches. They need 
constantly revising in the light of later discoveries 
and new facts. 

I am afraid I have been laying too much stress 
upon this aspect of the subject. Let us take some 
further pitfalls likely to give trouble. 

One of the most amusing points about the average 
amateur installation is the pains taken by the 
installer to use thick wire (sometimes very heavy 
rubber-covered cable) for his lead-in, while in the 
tuner attached to this the aerial tuning inductance 
is perhaps wound with No. 26 wire. In the 
circumstances he might as well use No. 26 wire for 
the lead-in. While this is not exactly a pitfall, it 
illustrates the need for clear thinking about every 
point in our installation. It is quite useless trying 
to make our lead-in wire of low resistance if the 
tuner itself is of a resistance much higher. I am 
inclined to think that the resistance of receiving 
tuners is a matter which might receive the atten- 
tion of experimenters, as the use of reaction does 
not truly compensate for the losses so occasioned. 


There are a large number of pitfalls in the way of 
the beginner when we come to deal with the subject 
of valves. At present we have on the market a 
number of different makes, and of different varieties 
of the same make. Each make and each type has 
its partisans. One often hears a member of a 
wireless society praising one kind and heavily 
condemning another, when neither his praise nor 
his condemnation are justified. 

Receiving valves are used for several purposes. 
We can, for example, use them for high frequency 
amplification, low frequency amplification, detec- 
tion or oscillation. Some valves are excellent as 
detectors, but very poor as amplifiers. The little 
Dutch valve now generally ot tainable is an example. 
Some make very good note magnifiers, but are 
useless as high frequency amplifiers, and so on. 
Some valves are good for all-round work, such as 
the R, the Ora, and the Ediswan AR.” 

Now without attempting to discuss the relative 
merits of different makes of valve, let us t ke two 
popular makes of valve, the R' and the Ora,” 
and interchange them. The Ora works on 
a comparatively low plate voltage. Let us assume 
we have three Ora valves in a set with, say, 
36 volts on the plates. We will assume that good 
results are being obtained. Now let us substitute 
three ‘“‘R”’ valves, leaving the plate voltage the 
same. What happens? The results obtained 
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with tlie R' valves are very poor indeed. From 
this the beginner night be inclined to think that 
the Ora ” was by far and away the better valve. 

Now let us take another three-valve set with 
three R valves, with 60 or 70 volts on the plate, 
this being the figure at which these valves work 
very satisfactorily. We will again assume good 
results are being obtained. Now substitute for 
tlie R' valves three Ora valves. What is 
the result? The results may be poor. This might 
lead us to think that the `“ R ” is much better than 
tlie Ora, whereas the last experiment suggested 
the reverse. If you think the matter over, you will 
see that unless we use a valve with the plate voltage 
suitable for it, we shall not get the best results with 
any make. I have often heard different makes 
wrongly condemned for no other reason. 

Mixing valves in a multivalve set is often the 
cause of trouble. In most amateur and profession- 
ally built apparatus one high tension battery 
serves for high frequency, detecting and low 
frequency valves, and the beginner, hearing, for 
example, that the Dutch valve is good for detecting, 
and the “R” for high frequency, placer these 
valves in their respective sockets, and runs them 
off a 60-volt battery. Now 60 volts is much too 
high a plate voltage for the soft Dutch valves, and 
anything much less is too low for the R. type 
so it is quite useless mixing these two kinds if 
one high tension battery is to be used for both. 

There are a number of special pitfalls when 
we come to consider loud speakers. Contrary to 
the general belief, most loud speakers do not greatly 
distort speech and music. The distortion usually 
attributed to them is, in nine cases out of ten, due 
to. the note-magnifiers used with them. My 
present loud speaker has been highly praised by 
visitors, who often say how different it is from the 
“ordinary ` loud speakers which sound so tinny.” 
It is, of course, a good instrument, but 1 have 
often heard it condemned by others when used on 
other sets. However good the loud speaker, it 
cannot possibly correct distortion due to faultily 
designed note magnifiers. 

If we want to get the best out of a loud speaker 
we must first of all provide it with distortionless 
speech and music, and, secondly, we must avoid 
overloading it. No matter how good the design 
of the receiving instrument, we shall get distortion 
if we use too many valves for the distance at which 
we are situated from the broadcasting station. 
To use a seven-valve set on a full-sized outdoor 
aerial for the reception of London at, say, 
Hampstead, is not merely asking for trouble—it 
is a perfect guarantee of getting it. 

As a fairly sate rule wemay reckon that two more 
valves than are necessary for good reception in the 
telephones, are needed to work a loud speaker. 
Within a dozen miles of a broadcasting station 
a detector valve with two note magnifiers is quite 
sufħcient to work a loud speaker in a good-sized 
room. A crystal detector and two note magnifiers 
are also a good combination for this distance. 
As things are at present, and unless we use 
one of the specially designed power amplifiers, 
we cannot work inore than two note magnifiers 
without getting distortion, at least that is my 
experience. 

For this reason if two note magnifiers do not give 
sufficient strength when added to a detector valve, 
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it is best to bring up the strength by adding high 
frequency valves. This will enable magnification 
to be obtained with a minimum of distortion. 

With the exception of the special loud speakers 
made for filling very large halls, there is a limit 
to the power a loud speaker will handle without 
distortion. Most of them are really specially 
designed telephones with magnets and diaphragms 
similar to the earpiece type of telephones. It 
signals are too strong, the diaphragm will be over- 
stressed and bad distortion will occur. Overloaded 
loud speakers ure too often heard nowadays, 
especially in demonstrations in public halls, organ- 
ised by those who do not understand how to make 
the best of the apparatus. If great volume is 
required, it is wise either to use a special electro- 
dynamic loud speaker, or else a number of ordinary 
loud speakers in parallel. This latter method is 
very satisfactory, but very expensive. 

There are many pitfalls connected with the use 
of ebonite. This substance, when pure, is a 
remarkably good insulator, but even with the best 
qualities the surface is frequently a poor insulator. 
To obtain the high gloss so frequently seen on the 
surface of ebonite, it is sometimes rolled hot be- 
tween sheets of tinfoil, A very minute and invisible 
layer of this tinfoil (of course a conductor) is some- 
times left on the surface of the ebonite, and of course 
makes a conducting path. In all cases the surface 
of the ebonite should be removed by rubbing with 
fine emery paper, using a circular motion. 


At the present time there is a lot of black rubbish 
on the market masquerading as ebonite. Several 
sets made up from designs for which I have been 
responsible have been brought to me in the last 
few months for an explanation of why they would 
not work. The builder had found that on listening 
in the telephones, he has heard nothing but a 
continuous rushing and frying noise. In each 
case l have traced the trouble to poor ebonite, and 
when it has been taken out and a new panel substi- 
tuted, the set has worked very satisfactorily and 
without further trouble. 


Good ebonite is expensive stuff, and for this 
reason it is surprising that the average amateur 
uses such great quantities of it in his set. It is 
particularly absurd to buy a large sheet of ebonite 
for, say, an Armstrong Super-regenerative re- 
ceiver, drill it out and mount the component 
parts, and thereupon cover practically the whole 
of the back of the panel with copper or tin foil to 
avoid hand capacity effects. In such a case it 
would be cheaper to make a metal panel and fit 
it with insulating bushings where necessarv. 


It is surprising how much ebonite you can 
dispense with in a wireless receiver without losing 
efficiency, and 1 recommend every home builder 
of apparatus who wants to make a good set with the 
minimum of expense to review his design carefully 
to see whether he can dispense with at least three 
quarters of the ebonite originally allowed for. It 
should not be difficult to do so. 


There are also many pitfalls in connection with 
soldering. 1 know it is the custom to recommend 
beginners to avoid using any of the soldering 
pastes which are so largely advertised, but my 
own experience is that none of them is harmful 
if carefully applied in minimum quantities. The 
most important point in connection with soldering 
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is to use everything in a clean condition—soldering 
bolt, solder and the object to be soldered. The 
last should be filed clean before the hot bolt is 
applied. If an excess of flux is used, it will melt 
and run over the ebonite or other insulating sub- 
stance used, forming a high resistance leak and 
occasioning loss of signal strength. 

Contrary to what might be expected, I have 
always found that a large and heavy soldering bit 
is easier to use in instrument making than the 
small and light bolts now sold for the purpose. 
The small bolts hold very little heat, and almost 
as soon as the bolt is applied to the screw or wire 
to be soldered, it has cooled down below a useful 
temperature. The large bolts, on the other hand, 
hold the heat for a considerable time and 
enable one to proceed with one’s work at leisure. 
Very frequently it is necessary to solder a wire 
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to the end of a screw which passes through ebonite 
and generally the screw is held tight with a nut. 
It is unfortunate that if we heat this screw it will 
almost always loosen in the ebonite, and for this 
reason all nuts should be retightened after the 
soldering operation is over. It is very disheartening 
to finish a carefully made set and find that after 
it is fixed in its cabinet work several of the terminals 
are loose in the ebonite. 

These then are a few of the pitfalls which the 
beginner may encounter in wandering through 
the woods of wireless. I am afraid that in this 
paper they have been dealt with in rather a jumbled 
way, without indicating their relative importance. 
It is possible, however, that these few scrappy 
notes may save some of our newer members from 
making the mistakes which the older members 
have learned to avoid by expensive experience. 


QUESTIONS AND ANSWERS 


‘RADIO ' (Mon.) asks (1) For a diagram 
of a siz-valve set with two high frequency, detector, 
and three low fr valves, using components 
which he has listed. (2) For the maximum and 
minimum wavelengths of a variable H.F. transformer 
having eight slots. (3) Suggestions why he receives 
no telephony using the circuit given in Fig. 5 in our 
issue of October 21st. (4) Using H.F. transformers 
wiih a stated band of wavelengths when tuned with 
-a 0:00025 mfd. variable condenser, what would be 
their maximum and minimum wavelengths when tuned 
with a 0-0005 mfd. variable condenser. 

(1) The diagram is given in Fig. 1. (2) The 
particulars you give of this transformer are not 
sufficiently detailed for us to give you an approxi- 
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a variable condenser of 0-0002 mfd. maximum 
capacity. In your list of components you do not 
show that you possess these essential items. (4) 
In practice we think you will find that a condenser 
of 0-00025 capacity is the most suitable value for 
use across the primary winding of a H.F. trans- 
former. For reception on higher wavelengths 
another H.F. transformer with windings designed 
for that wavelength will be found necessary. 
When using the 0:0005 mfd. condenser, the mini- 
mum wavelength may be raised a little, and the 
maximum wavelength will be raised by 1-4 times. 


H. E. N.“ (Ladbroke Grove, W.10) asks (1) 
For particulars of a cotl suitable for use as the 


Fig. 1. RADIO (Mon.). The diagram gives the connections of a siz-valve receiver with two H. F., 
rectifier and three L.F. valves. Tuned transformers are employed to couple the H.F. valves. No reaction is 
provided, and the circutt ts suitable for the reception of broadcast transmissions. 


mate figure for its maximum and minimum wave- 
lengths, but we suggest as a probable range 150- 
1,500 metres. (3) The aerial tuning inductance 
requires a variable condenser in parallel with it in 
this circuit, and the pri windings of each of the 
H.F. transformers should preferably be tuned with 


secondary of a loose coupled tuner,of which the primary 


is a former 4” diameter wound with 110 turns of No. 


26 S. W. G., D. C. C. copper wire. (2) The approzi- 
mate wavelength range of the tuner mentioned in 
Question (1). (3) If it ts possible when using this 
tuner in a circuit comprising one high frequency 
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amplifying valve, crystal detector, and one low 
Jrequency amplifier, to tune out 2 LO and receive the 
Birmingham broadcast transmissions. 

(1) On a former 34” diameter, wind 200 turns 
of No. 28 D.C.C. copper wire, and use a 0.0005 
mfd. variable condenser in parallel. (2) The 
approximate wavelength range of the tuner is 
from 150 to 2,000 metres. (3) With careful 
tuning you may receive the Birmingham broadcast 
transmissions. 
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Fig. 2. A. C. P.“ (Bruton), A f- valve receiver 
reciiſier and note magnifier. 


A. C. P.“ (Bruton) asks (1) For a diagram 
of a two-valve receiver comprising one detector and 
one L.F. valve. (2) Is it likely that the signal 
strength will be reduced through wsing leads 30’ long 
between the instrument and the loud speaker. 

(J) A diagram of a two-valve receiver with switch 
to cut out the L.F. amplifving valve is given in 
Fig. 2. (2) We do not think you need fear a 
reduction in the signal strength through using 
leads 30“ long. 


G. H. (Canterbury) submits a circuit diagram 
of a two-valve set, one high frequency amplifier and 
detector, and asks (1) How to connect a switch for 
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Fig. 3. ‘**G.H.’’? (Canterbury). Diagram of a 
two-valve receiver with H.F. and rectifier, A switch 
is connected to cut out the H.F. valve when required. 
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cutting out the high frequency valve. (2) If three 
variable condensers ure essential. 

(1) The method of connecting a switch is given 
in Fig. 3. You should examine the diagrams 
which are given in replies to queries for the method 
of connecting switches in various circuits. (2) By 
using a single tuning coil as indicated in the diagram, 
only two tuning condensers are required, but it is 
much better to employ a coupled circuit tuner. 


C. C.“ (Surrey) asks for a diagram of a tuner 
employing reaction, „with values of components, to 
receive on wavelengths from 300 to 3,000 metres. 

A suitable diagram is given in Fig. 4. A 
series-parallel, and a stand-by tune switch are 
connected. l 


„A. J. W.“ (Ilford) submits a sketch of his 
aerial and lead-in arrangements, and asks (1) If- 
the aerial is suitable. It is desired to receive telephony 
with a crystal set nine miles from the London Broad- 
casting Station. (2) If the effective height of the 
aerial would be measured by the average distance of 
the wires from the roof, above which tt is situated. 
(3) If it would be desirable to move the aerial to a 
position where it would be slightly lower, but would 
not be above any roofs. 

(1) The aerial as sketched is satisfactory, and 
you should receive the London transmissions, 
using a crystal receiver. (2) and (3) The con- 
sideration which largely influences the efficiency 
of an aerial is the extent to which it is screened 
by surrounding trees or buildings. The fact that 
it is close to the roof, means a lowering in effective 
height. 


FILAMENT: GARIO REACTION 


Fig. 4. C. C.“ (Surrey). Showing the connections 
of a series-parallel, and a tune stand-by switch. 


J. C.“ (Liverpool) asks (l) For suitable 
windings of a set of basket coila to use in a three-coil 
holder to tune from (a) 300-500 metres (b) 1,000-2,000 
metres. using No. 26 S.S.C. wire, and a former 
14” diameter. (2) If an aerial erected in accordance 
with the sketch submitted would be satisfactory. 
(3) For the number of turns of No. 40 D.S.C. 
wire required for high frequency transformers 
to tune from (a) 300-500 metres, (b) 1,000-2,000 
metres, using a former 23 diameter with 3,32 
grooves, 4. deep. (4) For a diagram showing the 


connections of a grid leak and condenser used tn 


conjunction with the detector valve in a circuit em- 
ploying H.F. amplification. l 

(1) For tuning to 300-500 metres we suggest 
vou wind the following coils for use in the primary, 
secondary and reaction circuits respectively : 
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75 turns, 60 turns, 45 turns. For 1,000-2,000 
metres, we suggest you wind four or five coils of 
76 turns each, and use combinations of the coils 
in series for each circuit. A 0.001 mfd. variable 
condenser is recommended for tuning the aerial 
circuit, and a 0.0005 mfd. variable condenser for 
tuning the closed circuit. The aerial condenser 
should be in series for short wavelengths and in 
parallel for long wavelengths. (2) We think you 
would find an aerial erected according to your 
sketch quite satisfactory. (3) For full details 
regarding the construction of high frequency 
transformers we would refer you to the issues of this 
journal of September 2nd and 16th, 1922. (4) The 
connections for the grid leak and condenser are 
shown in all issues of this journal. 


THE WIRELESS WORLD AND RADIO REVIEW 


397 


Also see diagrams 80 and 81, The Amateurs’ 
Book of Wireless Circuits,” by F. H. Haynes. 


„W. H. S. (Ottery St. Mary) submits a 
diagram of a three-valve set and asks for criticism. 

The circuit submitted is correct. A receiver 
wired from the diagram will be satisfactory for 
the reception of a wide range of wavelengths. If 
you wish to obtain greater selectivity, use a closed 
circuit consisting of a coil and 0.0005 mfd. maximum 
variable condenser coupled with the aerial circuit. 
The input of the first valve is then joined with the 
closed circuit. 


‘t T.G.” (Hay) submits a sample of insulated 
copper wire and asks (1) If t is suitable for the 
construction of a frame aerial. (2) For the number 
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Fig. 5. P.R.B.’’ (Godalming). Panel with three H.F. valves. 


‘*P.R.B.’’ (Godalming) asks (1) For a dia- 
gram of an amplifying panel with three high 
Srequency valves, using transformers, (2) For the 
mames of the newspapers in which are published 
the daily programmes of the Manchester broadcast 
transmissions. (3) For particulars of a simple 
Morse recorder. ° 

(1) A suitable diagram with values and suggested 
panel dimensions is given in Fig. 5. (2) We 
would refer you to the various daily newspapers 
which are published in the Manchester district, 
for details of the transmissions from the Manchester 
broadcasting station. (3) For full information on 
the recording of wirelees signals, we would refer 
you to the Discussion before the Wireless Society 
of London, recorded in the issues of this journal 
of October 29th, 1921, and November 26th, 1921. 


of turns and spacing required for a frame aerial to 
use with a receiving set which tunes from 200 to 800 
metres. 


(1) The sample of wire submitted is suitable for 
a frame aerial. (2) Using a frame with 2’ 6” sides, 
wind eight turns, spacing to be 1“. 


„K. H.“ (S. Devon) asks (1) For a diagram 
of a circuit comprising one high frequency amplifying 
valve, detector and one low frequency amplifier. The 
tuned anode method of high frequency coupling to be 
employed and stand-by tune and series. parallel 
switches to be included. (2) For the dimensions 
and windings of suitable pancake coils to use in the 
set mentioned tn Question (1) for the reception of 
British broadcast transmissions, and Continental 
telephony. (3) For the approximate range of the set. 
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(1) A suitable diagram is given in Fig. 6. (2) 
On a former of 2” diameter, wind with No. 24 D.C.C. 
copper wire,a number of coils of 50 and 35 turns each. 
For the reception of British broadcast transmissions, 
we suggest that you employ for the aerial, secondary, 
anode and reaction inductances respectively coils 
of the following numbers of turns 50, 35, 50 and 50 ; 
the aerial condenser to be in series with the aerial 
inductance. For reception on the higher wave- 
lengths employed by Continental telephony stations, 
use combinations of the coils in series, in approxi- 
mately the same proportions. (3) The approximate 
range of the set for the reception of telephony 
would be about 400 miles. 
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gauge given. (2) It is not possible to provide 
a single-valve circuit employing the tuner, and 
using reaction in an approved form. A single- 
valve circuit in which this tuner is employed, 
With one winding utilised as a reaction coil, 
is given in Fig. 4, page 11 of the book. (3) 
When H.R. telephones are connected in a valve 
circuit, the windings may burn out, or the insulation 
be broken down. When a transformer and L.R. 
telephones are connected, the steady anode current 
flows through the transformer primary winding, 
and thé telephones are protected. With a single 
valve receiver use H.R. telephones. 
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Fig. 6G K.H.” (S. Devon). This ts a diagram of a three · valve Broadcast, receiver usinq tone H. F., 


rectifier, and one L. F. valves. All values are given. 


JA. N. P. (Bristol) asks for the wiring of a 
series-parallel switch of a type as indicated on sketch 
submitted. 


The wiring diagram for this switch is given in 
Fig. 7. 


Fig. 7. ‘*A.N.P.’* (Bristol). Method of connecting 
a switch to join the aerial condenser in series or 
parallel. 


„L. R. S. (East Finchley) asks (1) With 
reference to the loose-coupler described in The 
Construction of Amateur Valve Stations, what would 
be the quantities of wire required. (2) For a circuit 
diagram of a one-vulve set incorporating the tuner 
mentioned in Question (1). (3) If it is better and 
cheaper to use high resistance phones than a trans- 
former and low resistance phones. (4) If “ORA” 
type valves are more satisfactory rectifiers than “ R 
type valves. 

(1) For the primary winding purchase } lb. of 
wire, and for the secondary winding 2 ozs. of the 


Tie reaction coil is coupled uith the tunca arode coil. 


N OTE — This section of the magazine is placed 


eat the disposal of all readers who wish 


to receive advice and in formation on matters pertaining _ 


to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules: (I) Each question should be numbered and 
written on a separate sheet on one side of the pa per, 
and addressed Questions and Answers,” Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the Questions and Answers ” 
coupon}to be found in the advertisement columns of 
the isaue current at the time of forwarding the questions. 
(4) The name and address of the querist, which is for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correapondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 


must be accompanied by a postal order for the 


amount of 1s., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the maxi- 
mum which may be sent in at one time. 
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Preparing for the Wiater Programme. 


It has already been mentioned in the 
Editorial page of an earlier issue the tendency 
which exists to allow other pursuits to take 
the place, to some extent, of wireless during 
the summer months. 

The object of our Editorial this week is to 
draw the attention of British amateurs to the 
work which lies before them for the winter 
months, and to remind them that there is 
much to be done in the way o° preparation 
if we are to retain the position which has 
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already been won in respect of transatlantic 
amateur communications. 

In this connection readers will be interested 
to read on page 425 quotations from a letter 
received from the Headquarters of the Ameri- 


-can Radio Relay League, with which organisa- 


tion, it will be remembered, the British 
amateurs have co-operated in transatlantic 
amateur tests in the past. 

To be forewarned is to be forearmed, and 
we know now-what is expected of us this 
autumn. What we ourselves have to consider 
is—are we quite ready for all that has got to 
be done? We know that there are at least 
some British amateurs who, since last winter’s 
tests, have thought of little else but preparation 
for the next attempt, and have been busy 
with the installation of apparatus worthy of 
their high expectations. Many amateurs too 
have been concentrating on improving trans- 
mission on 200 metres, and it would certainly 
be a great score if we were successful in getting 
across on this wavelength, as, although in the 
last tests certain stations succeeded in trans- 
mitting to America, it was on wavelengths 
round about 400 metres, and probably in this 
respect we had the advantage over American 
amateur stations transmitting on their shorter 
wavelengths of 200 and below. 

It is not a bit too soon to get busy with 
our preparations, and we cordially invite any 
readers to send in suggestions which they 
may have to make with regard to the organisa- 
tion of the next attempts, whilst we, on our 
side, will be pleased to give any information 
which may be of service to those who wish 
to take part. 

Let us all start now to prepare seriously for 
what is before us, in order that we may be 
ready when the time comes. 
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INDOOR WIRELESS WORK BENCHES 


By RICHARD TWELVETREES, A.M.I.Mech.E., M.S.A.E., M.Soc.Ing.Civ. (France). 


GOOD many wireless enthusiasts, 
Ate live in suburban dwellings, regard 


with envy the accomplishments of 
their friends in the direction of constructional 


work, but hesitate to commence making their 


own sets on account of their own lack of work- 
shop facilities. 

Nevertheless quite a valuable amount of 
scientific research has been performed under 
the most unfavourable conditions, although 
everyone does not possess the ability to turn 
out good work in adverse circumstances. 

Many potential amateur constructors are 
hindered from exercising their natural bent, 


not because the first cost of purchasing suitable 


equipment constitutes any difficulty, but simply 
by reason of space restrictions in their resi- 
dences. If in the ordinary way a kitchen or 
back room is commandeered by the amateur, 
his expanding ideas with resultant occupation 
of further domestic territory soon render his 
activities somewhat unwelcome to the domestic 
authorities, and this article is intended to 
offer a solution of his difficulties. 


A Self-Contained Work Cabinet. 

The activities of the indoor worker must 
naturally be restricted to the construction of 
apparatus built up largely of bought compo- 
. nents, but this condition need not necessarily 
compel the amateur to develop his experimental 
research along stereotyped lines. It is only 
by following one’s own initiative that real pro- 
gress can be made, and so whilst being unable 
to make certain parts by means of more 
elaborate equipment than can be accommodated 
indoors, one can economise space and time 
by arranging the tool outfit according to the 
available facilities. 


The indoor work cabinet must be absolutely 


self-contained, and should, if possible, be 
made to harmonise in appearance with the 
furniture of the room it occupies. If, for 
example, the kitchen is to be used as a wireless 
workshop at the end of the day when culinary 
operations have ceased, the most autocratic 
of cooks would not object to using a kitchen 
table which fulfilled the duties of a work 
beach in its leisure hours. But of course, as 
the ordinary kitchen table is unsuitable, 


it must be substituted by a carefully camou- 
flaged work cabinet, which, when closed up, 
serves in its stead. 

Some amateurs prefer to use an ordinary 
tool-chest equipped with tools suitable for 
their purpose, but even the most skilfully 
arranged tool-chest is only a tool-chest after 
all or a mere accessory in the workroom, 
wherein bench accommodation must be found. 


A beginner's cabinet with draw2rs for material. 


Assuming that it is not convenient to use 
the kitchen as a temporary workshop, and one 
of the living rooms has to be requisitioned, 
the work cabinet must be of a little more 
elaborate nature, or at least, should possess 
sufficient decorative features so as not to 
appear incongruous. ö 


Dual-Purpose Tool Cabinets. 

During his investigations connected with. 
tool equipment for wireless amateurs, the 
writer has inspected a number of useful 
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tool cabinets made by well-known suppliers 
of tools, but as none of these appear to be 
designed specially for the peculiar needs of 
the wireless amateur, his cabinet should be 
either ordered specially from firms specialising 
in this particular line of business or constructed 
locally to his instructions. For example, it 
may be desirable that the cabinet when closed 
should conform with the dimensions of the 
kitchen table it is to supplant. The cabinet 
when filled with tools will be fairly heavy, 
and this will prove a hindrance when the kitchen 
floor needs scrubbing (apologies for intro- 


ducing unavoidable domestic details), but 


by the adoption of disappearing castors the 
objection can be ruled out. 


In determining the height of the cabinetyits 
dual purpose should be remembered, and due 
provision will be needed to exclude water from 
the interior when it is in the closed position. 


This only calls for careful workmanship and 


the selection of seasoned wood more or 
less impervious to moisture. 


The actual arrangement of the too! racks 
should be deferred until the character of 
the tool kit has been determined, but these 
can be added after the cabinet is built. The 
woodworker’s vice should be incorporated 
with the bench portion, but as the fitting of a 
metal vice may interfere with the closing of 


A strong and simple bench for the workroom, 
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A fully equipped work cabinet. When not in use the 
back rack of this cabinet is arranged to close down 
over the table. 


the lid, this should 
be of the movable 
pattern. A square 
hole measuring 14 
ins. across the flats, 
cut right through 
the bench near one 
end, will serve to 
support a stake or 
anvil used for ham- 
mering metal sheets 
into shape, the posi- 
tion of the hole 
being arranged 
where the bench is 
most rigid, i. e., over 
the legs. 
Although the 
space beneath the 
bench could be con- 
veniently allocated 
for shelves and cup- 
boards, it will be 
advisable not to 
elaborate in the 
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latter direction, or the whole cabinet will 
become too cumbersome when merely used 
as a table. It may be found convenient, 
however, to provide terminals in some 
handy place upon the bench, for connecting 
with the aerial and earth when experiments 
with sets are in progress. 


The Tool Cabinet as 
Furniture. 

The tool cabinet shown on the previo-s 
page is of massive construction and has 
a tool-rack lid which closes down over the 
bench when not in use. Designed for use in 
one of the less artistic of the living rooms, 
this piece of furniture need not be so mobile 
as the other, but should be arranged far 
enough away from the walls to permit of 
sweeping the surrounding flooring. Whilst the 
main features of this cabinet correspond with 
those of the less pretentious one, the 
accommodation beneath the bench can be 
usefully employed for the storage of raw 
materials, component parts, and pieces of 
apparatus in course of construction. 

If at any future time the building of a separate 
workshop is contemplated, either of the 
cabinets described can be usefully employed 


a Piece of 
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for storage purposes in the workshop so that 
their usefulness is not limited to indoor 
operations alone. 


Open Pattern Work Bench. 

Where first cost is of more importance than 
the considerations mentioned above, the type 
of bench illustrated at the foot of the previo: s 
page will be very desirable, but it cannot be 
used except in spare rooms where the space 
is not required for other purposes, or where 
the tools can be left more or less exposed 
without the risk of loss or damage. In the 
smaller bench the working space is some- 
what restricted, but as it will be used in a 
spare room, some other form of bench or 
table will probably be available to counteract 
the limitations of the bench. 

* * * * 

Before discussing the various tools required 
by the wireless amateur the writer proposes 
to offer a few suggestions concerning the 
lay-out and construction of small workshops, 
suitable for erection on suburban garden 
plots, and afterwards the subject of tool 
selection will be dealt with, the classification 
being arranged in relation to the uses of various 
types of tools. 


“2 LO Testing.” 


By Capt. C. C. J. Frost (of the B.B.C.) 


by “ listeners-in ” in the many tests 

which take place from time to time 
from the London station of the British Broad- 
casting Company. 

Quite a number of people are on the look 
out for the call 2 LO testing and write to 
the Company giving much valuable information 
on their reception of the testing. 

Some people, however, have an erroneous 
idea that the object of the tests in which 
radiation occurs simultaneously from all of 
the broadcasting stations, is to have one central 
station from which a programme may be carried 
out, the remaining broadcasting stations radi- 
ating that same programme. This scheme 
would, of course, destroy local colour, as a 
singer in London would hardly be as much 


A GREAT deal of interest is being taken 


appreciated in Lancashire as a Lancashire 
singer would be. Items, however, such as the 
opera from Covent Garden Theatre, and not- 
able singers who may sing from time to time 
from one of the broadcasting stations would 
be highly appreciated by listeners-in, no matter 
where they might be. The object of recent 
tests has therefore been to ascertain the 
possibility of radiation from all stations 
simultaneously of any special features or items 
which would appeal to the whole of the listeners- 
in in the United Kingdom, and possibly 
outside of our small island. 

The first simultaneous test transmission was 
carried out Sunday, May 13th. Doubtless 
many Wireless World readers heard this 
transmission, and are among the many who 
wrote to the B.B.C., sending valuable reports. 


JUNE 30, 1923 


It may be of interest to readers to know the 
way in which the voice of the speaker in the 
‘studio of the London station was conveyed to 
the various broadcasting stations from which 
radiation occurred. The whole of the broad- 
casting stations were linked up by land line to 
““2LO” and several factors have to be 
considered in transmission over land lines. 
The impedance of the lines is, of course, 
dependent on the type of line over which 
transmission is taking place, and its length, and 
on this the amount of current sent over the line 
has to depend. Therefore a od sri and minute 
check has to be kept on each of the lines running 
outwards from the London station throughout 
the whole time occupied by the simultaneous 
broadcast. For some considerable time prior 
to the actual simultaneous radiation, the lines 
have to be carefully checked and watched— 
the actual data of amps, ohms, and volts being 
calculated and tested before any attempt can 
be made to radiate. This applies equally to 
one line as it does to five lines. In addition 
to these, independent speech tines are generally 
used, by which medium complete synchrony 
and control is maintained. I have assumed 
that the lines are all in order and everything 
is going happily, and that transmission from 

LO to the various broadcasting stations 
can be carried on without fear of any mis- 
adventure. But this is not always, and I might 
say, very rarely the case. A great number 
of technical difficulties arise which require 
surmounting. Many of my readers have 
doubtless listened to the tests and have 
felt that now we shall be able to have items 
relayed from any broadcasting station, and 
I shall be able to benefit straight away now from 
the opera from London and in the immediate 
future from any special items performed in the 
provincial towns.“ Now that is a very natural 
conclusion, but I would urge that such a very, 
very great number of technical difficulties 
have to be overcome before the best and nothing 
but the best can be given in this way over land 
lines. So that the watchword should be 
ͤpatience — think of the great deal that has 
already been achieved—but it needed days and 

ights of experiment and tests innumerable, 
and it takes time. 


We carried out a further test on Thursday, 
May 17th, after the cessation of the ordinary 
broadcasting programme from the London 
station. On this occasion, music as well as 
speech was transmitted and radiated from 


several of the broadcasting stations ; the object 
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of this test being to experiment—and to. im- 
prove, if possible, the transmission over the 
lines. A small current was used on the lines 
communicating with the broadcasting stations— 
amplification occurring at the stations them- 
selves before radiation. Accordingly, a further 
test was carried out on May 30th, in which the 
final act of the Covent Garden Opera, Hansel 
and Gretel was broadcast from all stations 
simultaneously. Many of my readers doubtless 
heard this transmission, and have their own 
opinion regarding it. The reports received 
from the Provinces have, so far, been highly 
satisfactory. 


I may say that the idea of special items being 
simultaneously broadcasted should appeal 
strongly to the crystal set user situated in the 
areas served by other broadcasting stations 
than London. This would mean that London, 
which is the acknowledged centre of real good 
entertainments and of star artistes, could supply 
the provisional broadcasting stations with 
items which would ordinarily be out of the 
reach of the owner of crystal and small valve 
sets situated at great distances from the 
metropolis. London would relay by land lines 
the music or special item to, shall we say, 
Glasgow, and the crystal set user in and round 
Glasgow could obtain the full enjoyment from 
the star performance. This method of trans- 
mission is by no means perfect, and can only 
be regarded as being in its experimental stage, 
but I think that it can quite be realised that 
transmission of this nature should open up 
realms of immense interest and possibility 
in the future. 


One point may be worth mentioning in 
connection with the test which occurred on 
Sunday afternoon, May 13th. That was that 
such a number of people wrote regarding the 
large amount of echo (and blanketing) of the 
voice which was “apparent during the test. I 
think that these reports illustrate quite well the 
real use of the draping as it exists in the new 
studio of the London station. The voices 
which were speaking during the early part of 
the afternoon were speaking from an undraped 
room with the resultant echo (and blanketing) 
and as some people described it, “‘ hollowness of 
speech.” When speech occurred from the 
studio itself, the echo ceased and normal 
conditions were more or less restored. The 
new studio draping is an attempt to render 
speech conditions as nearly similar as is 
possible to speech in the open air. : 
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Tuner for a Frame. 


With the advent of super-regenerative and other highly sensitive receiving circuits, the use of a 

frame aerial for long distance reception is becoming more and more common. The advantages of 

the frame aerial, fts portability and directional properties, are too well known to need repetition, 

whilst the construction of frame aerials has been dealt with in previous articles in The Wireless 
World and Radio Review. 


HEN receiving on short wave- 
W lengths, a frame of the usual size 
is readily tuned with an ordinary 
variable condenser, but when it is desired 
to receive on the higher wavelengths with 
a small frame, this method becomes 
cumbersome and expensive owing to the large 
size of condenser required, and the use of 
fixed condensers becomes necessary in con- 
junction with the variable. condenser. The 
object of this article is to describe a tuner by 
means of which an ordinary sized frame may 
be tuned over a large wavelength range with 
the use of a minimum number of condensers. 
A circuit diagram of the tuner is given 
in Fig. 1, and from this it will be seen that one 
variable condenser and four fixed condensers 
are used. 


QO „ OUTPUT 
(ro AMPLIFIER) 


Fig. 1. Circuit arrangement for providing a wide 
range variable condenser. 


The frame aerial is connected to the terminals 
A and B, the variable condenser being con- 
nected across these terminals. One terminal 
of each of the four fixed condensers, a, b, c, 
and d, is connected to the terminal A, and the 
switch arm S is used .to give a combination 
of these capacities to cover the required 
wavelength range. The construction of the 
switch arm S is shown in Fig. 2, and it will be 


seen that three contact springs are provided, 
for making contact with the two concentric 
rows of contact studs and with the sector 


strip respectively. 
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Fig. 2. Details of the switch arm. 


f. The tuner may be contained in a box 
approximately 5 ins. square by 5 ins. deep, 
the variable condenser being mounted verti- 
cally with the knob projecting through the 
top, and the switch arm and studs being 


Fig. 3. Method of assembling switch and vurvable 


mounted on the front. A sketch of a suitable 
arrangement is given in Fig. 3, the top and 
front of the box being of }-in. ebonite. 
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The capacities of the condensers are given 
below :— 
e Variable condenser, air dielec- 
tric, maximum capacity - 0:0006 mfd. 
a Fixed condenser, mica dielec- 


tric, capacity - - - 00005 mfd. 
b Fixed condenser, mica 

dielectric capacity Cool mfd. 
c Fixed condenser, mica delic 

tric, capacity 0-002 mfd. 
d Fixed condenser, n mica dialec 

tric, capacity - - - 0'003 mfd. 


With these values, the ranges of capacity 
connected across the frame with the different 
positions of the switch arm are as follows :— 


Position of Condensers , 
Switch arm. in parallel. Range of Capacity. 


Minimum of 


I e Variable Condenser 0:0006 
2 e+a 0°0005 — O- 0011 
3 e+b o-: o — 0-0016 
4 e+a+b O°0015 — 0°0021 
5 ec 0'002 — 0°0026 
6 e+a+c 0°002§ — 0°0031 
7 e bc 0:0030 — 0°0036 
8 e+d-+a 0°0035 — 0°004I 
9 e+d+b 0°:004 — 0:0046 
IO e+d+a+b 00045 — 0:0051 
II e+d+c 0'005 — 0:0056 


It will be seen from the above that the 
ranges obtained with consecutive positions 
of the switch arm overlap, sp that a continuous 
variation of shunted capacity from almost 
zero up to 0:0056 mfd. is obtained with the 
use of only one variable and four fixed con- 
densers. Using a frame three feet square 
with 80 turns, the range of wavelengths 
covered with the tuner is approximately 
2,400-17,000 metres. 

f course, greater efficiency would be 
obtained by the use of a much larger frame, 
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but this is not always convenient, and the use 
of such a tuning capacity then becomes 
necessary if the higher wavelengths are to be 
reached. 

As ds constructional details, the 
building of both fixed and variable condensers 
has been described in previous numbers of 
The Wireless World and Radio Review. The 
containing box is quite ordinary except that 
the front should be of ebonite, and the only 
uncommon feature is the switch arm itself 
with its three contact springs. This is, how- 
ever, quite straightforward in construction. 
The spindle may be of screwed brass ſꝶg in. 
in diameter, having a knob screwed on at the 
top, and secured behind the panel by means 
of a washer and two locked nuts. The actual 
switch arm should be of brass, 2 ins. long by 
à in. wide and 3 in. thick, the three springs 
being attached each by two small screws. 
The contact studs are each secured by a nut 
as shown in Fig. 2. The outer row consists 
of eleven equidistant studs on a circle of 2 ins. 
radius. The distance between two rows of 
studs and between the inner row and the sector 
is 3 in., there being four studs in the inner row. 
Instead of the sector strip, a row of four 
studs connected together behind the panel 
may be used, and will, in fact, generally be 
more convenient. An ordinary variable con- 
denser mounted in a box can easily be adapted 
by mounting the switch arm and studs on a 


piece of ebonite screwed to the front, the box 


being drilled where necessary for the passage 


‘of the connections. The fixed condensers 


may be screwed to the bottom or sides of the 
box. If the tuning condenser is in the same 
cabinet with the receiver, the switch arm 
and studs may be mounted on the front of 
the cabinet. 

E. J. W. 


The Directory of 


| 

| EXPERIMENTAL 

| TRANSMITTING 
STATIONS 


which 


| 


is to be included in our next issue, July 7th, will be the 
LARGEST AND MOST COMPLETE LIST 
of this description yet published. 


* 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY—XIII. 


It is the purpose of the writer to àzal with the principles underlying the action of wireless receivers 
and transmitters. Those who know why, obtain much pleasure which is not experienced by those 
who have no idea of the action of their wireless set. 

The series has been specially arranged so that the reader who follows each section as it appears 
will have obtained a complete wireless education with a minimum of time and trouble, and he will 
be in a position to successfully design his own wireless equipment. 

In previous sections the writer haS dealt with the principles of electricity such as the effect of 
resistance, capacity and inductance. The last sections deal with alternating current work and 
the properties of resistance, inductance and capacity in series and parallel and in particular series 
resonance, the study of which is so important to those who desire a clear understanding of wireless. 


By W. JAMES. 
Parallel Resonance. 5 
hole circuit; Z = > and 

N a series circuit the current is the same a EU 7 
[= each point of the circuit. In a parallel E I 

circuit, as the same voltage is applied Tr i pe 
across the circuit, the current in each branch Lor 2 = oC) 
will be different, depending upon the impedance R wL 
of the branches. The current which flows in I 
the inductance J, Fig. 65 is given by 5 omes E 0 2 

= — — w 

amperes and lags the applied pressure E volts V ( ) 


by 90°. The condenser current Z. leads ; ; a 
the pressure by 90˙, and its ma gnitu des When the coil has resistance (Fig. 67), the 


wCE amperes. The currents only have the Current flowing moue the coil 


above magnitude and phase when the condenser — 
and inductance have no resistance. Since VR (GL) 


the two currents are 180° out of phase with 
each other the resultant current is given by 
I,—I,. If a resistance R ohms is connected 


across the circuit as well, the current J, in yA 
the resistance will be given by 4 amperes,’ 
and the resultant will be the vector sum of’ 
I., and I,—I,. Fig. 65. The total current 
is then, from the figure, ar 
E 
I= VI + (I, — 1 c) Fig. 66. Inductance capacity and resistance of 
I /y NV R ohms in paralel. The vector relationship is 
=E 52 + ( — — wC shown. The current I w the total current from 
R wL the supply. 


Since J = > where Z is the impedance of The current will then lag, not by 90°, but by 
a smaller angle 0 whose tangent = wl The 


K. 

: resultant current is now 

I y 
= E | ——— — wC |\ amperes. 
c ( VR? + WLY} ) * 
If we neglect all resistances, 
E 1 (a — wC) as before. 
wL 

Fig. 65. A circuit with a condenser of capacity If now the frequency of the applied pressure 


C farads in parallel with an inductance of L henries. 


The phase relationship is shown in the vector con- is gradually raised, the quantity 5 will 
struction. wL 
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gradually decrease, and wC will increase. 
At some frequency their difference will be 
zero 

I 


anv LC 
This is the natural frequency of the circuit, 
and the current taken from the mains is zero. 
It will be noticed that although the current 
from the mains may be zero, the circulating 
current, that is the current flowing in the 
coil and condenser, may be large. 


As before J. CE and w = 


Then substituting J. i 


y LC 
I.= E VE amperes, 


or r = and f = 


I 


yv LC 


and EI. NG volts. 


This means that when the circuit is in 
resonance with the applied pressure, the cir- 


culating current, E Neo is larger the greater 


the ratio of capacity to inductance. 

For a given circulating current the voltage 
across the resonant circuit is greater the larger 
L compared with C. 

These points are better brought out with 
an example. 

Case 1.—Suppose the inductance is 2533H, 
and the capacity o-oo1pF 


I 
J= and in this case = I00,000. 
274 LG 


Suppose the applied pressure is 10 volts. 


J 10 N where C= O- x 10 


farads. 
L=2,533 X 10 
henries. 
0.001 
Tren J. 10 = IO X 0°00063 
2,533 


or 0'0063 ampere. 

Case 2—Suppose now the capacity is 
o'IuF and the inductance 25:33 H. Note 
the product LC remains the same as before, 
therefore the natural ral frequency is as before. 


Or 
I. = 10 x N= = IO X 0'063 
2533 or 0'63 ampere. 


These two examples show clearly the effect 
of using different ratios of capacity to induc- 
tance 
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If we assume the circulating current is 
I ampere, in Case 1 the pressure across the 


circuit E I. VS 
or 1 x 2533 or 1, 591 volts. 


In Case 2 the pressure is equal to 
2513) — re 
I X * a 15˙9 volts. 


Fig. 67. A coil with inductance L henries and 
resistance R ohms in parallel with a condenser. 
The vector diagram shows the phases of the currents. 
The current II is the current which flows through 
the resistance and inductance in series. The current 

from the mains ts obtained by the method of Fig. 66. 


The ratio of inductance to capacity also 
determines the current which will flow through 
the circuit when a pressure of frequency a 
little different to the resonant frequency of 
the circuit is applied. The current referred 
to is that current which flows from the source 
of pressure. When the applied pressure is 
resonant with the circuit this current is zero. 
Let us suppose the frequency is 95,000 cycles 
instead of 100,000 cycles as in the above 
examples. With the other values as before 
in Case 1, 

I. wCE 
w= 2X 3°14 X 95,000 


and J. = 2X 3°14 * 95,000 X 0-001 X 107° x 10 
= 0°00597 ampere. 
E 
I, a OL 
Pa 10 X 10° 
2 X 3'I4 X 95,000 X 2,533 
= 0:0066 ampere. 


The line current is then the difference 
between J, and J. or 0-0006 ampere. 

Case 2. 

I. is now 100 times its value in Case 1 
or 0'597 ampere. 

and J, is now 0:66 ampere. 

The difference is 0-063 ampere, which is 
considerable. From the point of view of 
interference therefore, it is better to use as 
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large an inductance and as small a value of 
capacity as possible. 


CURRENT 
RESONANCE 


FREQUENCY 
The curve shows the variation in current taken from 
the supply when the applied frequency is varied. 
At resonance the current is negligible, that is the 
circuit has a high impedance. To the left of the 
resonance point a larger portion of current flows 
through the inductance; to the right the condenser 
carries a larger current. 


When the resistance of the coil is small 
compared with its inductance, 


T Ee 
= zar amperes. 


The condenser current and coil current are 
not quite the same, the difference being 
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smaller the smaller the resistance of the coil. 
The impedance of the whole combination 
3 

is GR ohms. 

It will be noticed a parallel circuit at resonance 
behaves quite different to a series resonant 
circuit. The impedance of a parallel circuit 
is very high, while a series circuit is low. 
It is for this reason that a parallel circuit is 
called a rejector circuit. 

The properties of a rejector circuit are 
as follows :— 

(1) At the resonant frequency, when re- 

sistance is negligible, the impedance 
of the circuit is infinitely great. No 
current flows from the source of pressure. 
When resistance is present a current 
will flow, depending upon the value 
of the resistance. ) 
The selectivity of the circuit is greater 
the larger the ratio of inductance to 
capacity. N 
For a given circulating current, the 
pressure across the circuit is greater 
the larger the ratio of inductance 
to capacity. 
Resistance should be made as small as 
possible to obtain better selectivity, 
and higher pressure across the circuit 
for a given current. 


(2) 


(3) 


(4) 


P b“ 
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An efficient charging outfit made by Messrs. Serjeant & Rose of Bath Road, Hounslow, for small accumulators 
such as are used with receiving sets on A.C. or D.C. supply. The substantial motor on the left is driven from 


the house mains, and the dynamo on the right delivers charging current. 


It is fitted with ball race bearings 


and designed for long runs. 
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A NEW LOUD-SPEAKING DEVICE 


design and having. some features of 


A NEW loud-speaking device of novel 


special interest, has lately been devised 
by Mr. S. G. Brown, and whilst the instru- 
ment has not, up to the present, gone beyond 
the stage of experimental models, it has never- 
theless been recently demonstrated at the 
Royal Institution, and, through the courtesy 
of Mr. S. G. Brown, the author has had an 


opportunity of g the instrument 
and hearing its er eae 

The apparatus serves not only as a loud 

reproducer, but at the same time 
acts as an amplifier and provides for a 
very considerable degree of amplification. 

The operation is entirely mechanical in 
principle, and depends for its functioning 
on friction between a revolving glass disc and 
a shoe, the under side of which carries a thin 
layer of cork which makes rubbing contact 
with the glass disc. The shoe is connected 
to the reed of a Brown telephone ear-piece 
of the usual pattern, and the movement of 
the reed, controlled by incoming signals, 
serves to vary the pressure of the shoe on the 
revolving glass disc, thereby varying the fric- 
tion between the shoe and the disc. 

The shoe is connected mechanically to the 
centre of the diaphragm of a sound box of 
gramophone or similar pattern. 

The ent of the instrument recalls 
somewhat the Johnsen-Rahbek loud speaker, 
except that in the latter case the friction 
between the shoe and the rotating disc or 
cylinder is controlled electrostatically, whereas 
in the new instrument this friction is controlled 
entirely by mechanical means. 

The accompanying illustrations will give 
some idea of the arrangement of the parts. 

The rotating glass disc G must of course 
be very carefully ground and polished to 
ensure the utmost evenness of surface. 

The speed at which this disc is rotated is 
somewhere in the neighbourhood of 70 
revolutions per minute, so that the usual 
gramophone motor can be suitably employed 
for the p . The diameter of the disc 
in the model which has been exhibited is 
about 7 ins. 

The shoe S” is a steel disc about half 
an inch in diameter, which is rigidly attached 
by means of a steel wire “W” to the reed of the 


diaphragm. This wire is about 1 in. in length. 

On the under side of the shoe which makes 
contact with the glass disc is secured a thin 
disc of cork such as is used for tipping cigar- 
ettes. The telephone earpiece must, of course, 
be very accurately adjusted above the re- 
volving disc, and the shoe should be arranged 
so that it barely touches the revolving disc ; 
any movement of the reed will bring it into 
closer contact and produce a rubbing friction. 


> Mechanical Amplifier and 
Loud Speaker. 


The “ Frenophone 


A spiral spring is provided to maintain 
the tension of the cords on which the metal 
shoe is slung and connected to the sound- 
box diaphragm. 

It is essential that the glass disc should 
be kept free from dust or any tendency to sticki- 
ness, and it is therefore advisable to provide a 
cover to enclose that part of the apparatus. 

As to the performance of the instrument, 
the quality of reproduction is surprisingly 
good, and it would not be an exaggeration to 
say that it threatens to rival any loud-speaking 
device at present on the market. 

As to its efficiency as an amplifier, the degree 
of amplification might be estimated as ap- 
proximately equal to two stages of low frequency 
amplification. Speech from 2LO which, 
with a receiver having a detector valve and 
one stage of low frequency amplification, 


‘giving signals in the telephones which were 


just audible at 2 feet from the telephones, 
when passed into the loud speaker gave a 
volume of sound with an almost entire absence 
of distortion, sufficient to fill a large room. 
One might have expected that the varying 
pressure of the shoe on the rotating disc 
of glass would have produced a damping 
effect on the telephone reed as would have 
produced distortion, but in practice there 
appears to be no suspicion of any such trouble. 
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THE AMATEUR’S 
EXPERIMENTAL LABORATORY 


VII—FURTHER APPLICATIONS OF THE CALIBRATED CONDENSER. 
By Pui R. Coursey, B.Sc., F.Inst.P., A. M. I. E. E. 


HE need for a simple, readily accessible 

and easily used method of measuring 

the capacity of any condenser is soon 
felt by anyone who is carrying out much 
experimental radio work. 

Not only is it desirable to have available 
calibration curves of all variable condensers 
that may be used from time to time in various 
experimental circuits, which calibrations can 
be obtained by the methods which have been 
set out in previous articles, or by other similar 
ways which will be dealt with later, but it is also 
convenient to be able readily to measure 
the capacity of any fixed condenser that may 
be used or constructed. 

For this purpose a special arrangement may 
with advantage be fitted up, so that a capacity 
can be measured at any moment. It is not 
necessary for this purpose to use the variable 
condenser which was first calibrated by the 
methods which have been described, and which 
has been referred to as the comparison 
“ standard,” but any other convenient con- 
denser may be employed provided that its 
calibration curve is known, or has been 
plotted out. For general purposes it suffices 
to employ a comparison variable con- 
denser, having a maximum capacity of 
about o:oor microfarad, but a rather more 
useful arrangement is obtained with a larger 
condenser — say one of 0-001§ microfarad 
maximum capacity, or thereabouts. 

To carry out such measurements on the lines 
of the capacity comparisons that have already 
been described, it is necessary to reserve for 
this use a complete oscillator valve, with 
associated circuits such as have been sketched 
in diagrams published in earlier articles in 
this series, and also to build up another 
auxiliary circuit consisting of a suitable in- 
ductance, the calibrated variable condenser and 
two test terminals to which the condenser to be 
measured may be joined. The arrangement 
of this auxiliary measuring circuit is sketched 
diagrammatically in Fig. 1. In this diagram 


the position of the oscillation circuit of the 
oscillator valve is indicated by L, C,, as in 
earlier diagrams, the whole of this circuit 
being exactly the same as used in earlier 
measurements. The measuring circuit in this 
case consists merely of the coil La, in parallel 
with which is connected the calibrated variable 
condenser Ca. The test terminals T, Ts 
are provided so that the condenser to be 
measured can conveniently be connected to 
them without disturbing the remainder of the 
circuit. The coil L must be chosen of such a 
size that the circuit La C}, without any additional 
condenser, can be tuned to be in resonance 
with the oscillator valve circuit Li Ci, resonance 
being indicated by the double-click method 
which has already been described. 


Arrangement of test circuit for the measure- 
ment of the capacity of a condenser. 


For convenience in use the whole apparatus 
may with advantage be set out on a baseboard. 
If the oscillator valve and its associated circuits 
have already been mounted on such a board 
in the manner described in an earlier article, 
the complete oscillator may, if desired, be 
attached to a larger board allowing sufficient 
space to accommodate the new measuring 
circuit, or if preferred, an entirely new oscillator 
may be built up and kept for the purpose of 
such measurements as are here under discussion. 
In any case the coils L, and L, should be held 
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rigidly so that their relative position is not 
changed once the best position has been found 
for obtaining clearly defined clicks in the 
telephones attached to the oscillator valve 
circuits. The two terminals T, T, should be 
mounted on an insulating strip, such as of 
ebonite, or on two insulating pillars, and wired 
up with stiff wires to the terminals of the 
condenser C,, these leads being kept as short 
as conveniently possible. 


To carry out a measurement with this 
apparatus, the comparison condenser C, should 
be set at somewhere near the maximum end of 
its scale, with no additional condenser connected 
to TI T, and the oscillator valve should be 
brought into resonance with the measuring 
circuit by adjusting the tuning condenser Ci 
resonance being indicated by the “ double- 
click ” method. Next the condenser to be 
measured should be connected on to the test 
terminals without touching the setting of 
the oscillator, and the comparison condenser 
C, altered until the circuit is again brought into 
resonance with the oscillator. The amount 
by which the setting of the condenser C, 
must be reduced to re-establish resonance is 
a measure of the capacity of the condenser 
under test. This value can obviously be found 
by reading off from its calibration curve the 
capacities of the condenser C, corresponding 
to the two scale settings just found, and 
subtracting the second from the first. 

For greater convenience in use a special 
calibration curve can be plotted out for use in 
such measurements, this special curve being 
deduced from the ordinary calibration curve 
which has already been obtained. Thus, 
suppose the condenser C, is set at. 170° on 
its scale before commencing the measure- 
ment, and the oscillator circuit is brought into 
resonance under these conditions, then 170° 
becomes our new “ zero ”’ for these tests, and 
a curve can be plotted out from which, at a 
glance, can be read off the difference between 
the capacity of the condenser at any scale 
reading and its value at 170°. The form of 
such a special calibration curve is sketched in 
Fig. 2. The capacity values that have been 
plotted in this diagram were deduced from 
the calibration curve which was printed as 
Fig. 3 on page 203, in article IV of this series, 
which was printed in the May 19th issue of 
The Wireless World and Radio Review. A 
scale setting of 170° has been assumed as the 
“< zero’ to which the apparatus is adjusted 
when no test condenser is connected. 
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To make use of this curve for a measure- 
ment of this type, it is merely necessary to 
switch on the oscillator valve, leave the 
apparatus for a few minutes for the oscillatrons 
to become steady, verify that the oscillator 
is in tune with the test circuit when C, is 
at 170°, connect on the condenser to be 
measured, readjust C, to resonance, read off 
the scale setting, and by reference to the special 
calibration curve plotted out like Fig. 2, read 
off directly the capacity corresponding to this 
scale setting of the condenser C,. This 
capacity is the required capacity of the con- 
denser to be measured. 
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Fig. 2. Calibration curve of standard condenser, 

arranged so that differences of readings can be 

read off direct for the determination of values of 

condensers connected across the terminals of the 
standard. 


0 20 40 


Such an arrangement is, of course, limited 
to the measurement of capacities of smaller 
value than the maximum valueof the comparison 


. condenser C,—1.e., to capacities less than 


about 0-00095 in the case of a comparison 
condenser of 0-001 maximum value or to 
less than about 0-0014 in the case of a com- 
parison condenser having a maximum value 
of about 0-0015 microfarad. 

The illustrative special calibration curve 
that has been sketched here in Fig. 2 is drawn 
out for a 0-001 microfarad condenser, but the 
same method and procedure can be applied 
if this condenser has a maximum value of 
0-0015 such as is more desirable for the reasons 
that have already been stated. 
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PORTABLE FIVE-VALVE RECEIVER 


THE CHOICE OF DESIGN AND THE CIRCUIT TO EMPLOY. 
By A. J. Butt. 


(Concluded from p. 372 of previous tssue.) 


Continuing the description of the general 
arrangement of the instrument (see Fig. 6, 
p- 371, of previous issue) it will be noticed that 
to the left of the last transformer can be seen 
two terminals marked A and B which are 
normally short circuited by a piece of wire. 


of the last valve, in order that the valve shall 
function about the centre of its characteristic. 

By connecting a wandering lead to B 
and plugging its other end to either of the 
sockets: "GL “Ga” “* Ga” ‘ond “Ge,” 
the number of valves in service can be varied. 


— T 
p7 
ee ů —— 
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Fig. 7. The Keceiver with valves removed and coil holder transferred to the interior for portability. 


These terminals will be found very useful 
when it is required to place a negative potential 
on the grid of the last valve for loud speaker 
working, this negative potential being neces- 
sary when extra voltage is given to the plate 


For example, if only a single (detecting) valve 
is required, the switch “ Sw ” is moved to the 
right, the plug inserted in socket G3 


and valve No. 5 only switched on. It is of 
course unnecessary to utilise the plug 
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when transferring from five to three valves 
and vice versa, as those changes can be made 
by means of switch Sw.” 

It should be noted that the wander plug 
and sockets are not shown in the photo- 
graph, but are included in the Figs. 1, 6, and 
10. Two of the sockets marked G3 ” and 
“ G4,” are shown immediately below valves 
Nos. 3 and 4, and “Gr” and “G2” are 
Situated on the ebonite panel carrying the 
H.F. valves. 

In addition to the constructional informa- 
tion given in the drawings and photographs, 
it is mentioned that by means of worm and 
worm wheels (which can be purchased at 
Is. 6d. per pair) arranged so as to permit of a 
friction slip, vernier and coarse adjustment 


of the tuning coils are available (Fig. 8). The 


vernier adjustment by means of the long 
handles, and the coarse adjustment by 
grasping the coils by hand and moving them 
to the position required. (Full particulars for 
constructing this coil holder were given by 
the writer in The Wireless World and Radto 
Review for Nov. 25th last, page 255). 


Fig. 8. Coil holder arranged with gearing to provide critied adjustment. 
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six valve sockets are held in the rectangular 
piece of ebonite in the lid by threads specially 
cut on the outside of them, the usual threaded 
portion having been previously cut off, thus 
reducing by half the total length of the socket. 

The rectangular piece of ebonite is recessed 
in the lid and held in position by brass strips 


ment (Gt wi 
‘ * — es - 


Fig. 9. Valve and pin for wander plug and coil 


holder bracket. 


at each end, as shown in the drawings. Flexible 
wire connections are made from the lid to 
screw terminals numbered 1 to 6 and situated 
immediately above valves 3 and 4, these six 
terminals being in turn connected by means 
of No. 20 tinned copper wire (insulated 
by coloured sleeving) to the closed circuit, 
aerial circuit, and reaction respectively. 

As regards the cabinet, which measures when 
closed 1 ft. 7 in. x Ift. Iz; in. X 44 in., it 
should be constructed of hard wood to match 


The two wheels 


seen in the photograph are secured to the coil holder spindles by means of spring washers so 
that while sufficient grip ts obtained for the wheels to turn the cotls, the coils may be moved 
to any position without propelling by the piniona. 


Connections between the coil holder and 
lid of cabinet are made by means of six valve 
sockets and pins, or valve legs as they are 
sometimes termed, see Fig. 9 showing pin and 
socket as purchased. The split pins are 
screwed into the ebonite base of the coil holder, 
and flexible wire connections made between 
them and the three standard coil plugs. The 


the furniture in the room where it is likely to 
see longest service. If house-room is a con- 
sideration, the cabinet can be placed on a 
small bracket fastened to the wall, and the H.T. 
and L.T. batteries accommodated on the floor 
immediately below it. Such component parts 
as the closed circuit condenser, potentiometer, 
and terminals, etc., should not be in direct 
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contact with the wood of which the cabinet 
is constructed. They should be insulated by 
ebonite bushing and washers. This is easily 
done (see terminals Fig. 7) in most cases by 
obtaining a piece of ebonite rod of suitable 
diameter and cutting it into pieces } in. long, 
viz., to the thickness of the ends of the cabinet. 
- Holes are bored in the cabinet to the diameter 
of the rod and the bushes glued in them. 

When the glue is set, the ebonite bushes are 
drilled to receive the components. Washers 
1/16th in. thick are prepared from ebonite rod 
of a larger diameter than the bushes. These 
can be cut by means of a tenon saw. 
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the two “V24” valves (Fig. 10), and 
transformer No. 2 below it. The six 
sockets seen at the back of the fifth valve 
are to receive the coil-holder for transport 
purposes. The top right-hand filament rheo- 
stat controls filament current of valve No. 3, 
and is fitted with vernier adjustment, reaction 
being available with this valve if required. 
The two rheostats below it control valves 
Nos. 4 and § respectively. 

For reasons to be given below, if the experi- 
menter is out for maximum amplification and 
selectivity, he is recommended to construct 
his own radio frequency transformers. H.F. 


Ne 23 S.W G. PHOSPHOR BRONZE 
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Fig. 10. Dimensions 105 setting out the H. F. valve panel. 


Before passing to the construction of the 
H.F. transformers, the position in the cabinet 
of some of the component parts of which the 
instrument is made up will be indicated to the 
reader. Referring to the photograph in the 
previors instalment, the centre coil in the 
coil-holder is a basket coil wound for 
the broadcast band, enclosed in ebonite and 
tapped, so that it will function equally well 
on short or long aerials. 

The variable condenser in the bottom left- 
hand corner is the closed circuit condenser, 
and the one above it the aerial tuning 
condenser. Situated between them is the 
potentiometer, which to a certain extent 
controls the H.F. valves. H.F. transformer 
No. I is located behind the panel carrying 


transformers, as is well-known, are usually de- 
signed to pass a particular band of wavelengths. 

Within certain limits nearly equal amplifica- 
tion can be obtained over the whole band, or, 
on the other hand, they can be designed so that 
maximum amplification is obtained with the 
centre (or optimum as it is termed) wavelength 
of the band, and decreasing amplification on 
either side of the optimum, until a point is 
reached where amplification ceases. 

For example, maximum amplification might 
be arranged for on 369 metres, and then at 
points 20, 30 or 40 per cent., etc., on either side 
of 369 metres amplification to cease. It 
follows then that the smaller the band is made 
the more selective will the transformer and 
hence the complete instrument be. In order 
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to limit the band, the primary and secondary 
windings should be spaced from each other, 
and copper wire of not smaller gauge than 
about No. 44 D.S.C. employed. e closer 


the coils are placed together and the 


Fig. 11. One of the H.F. Transformers. 


higher the resistance of the wire, the broader 
will be the tuning band. 

The transformers (Fig. 11) seen in the 
instrument were designed for an optimum of 
369 metres (2LO wave) and 20 per cent. 
either side. They consist of two basket 
coils spaced 3/16 ins. apart, each coil having 
a diameter of 2 ins., and wound with No. 44 
D.S.C. copper wire. 

The spider on which the coils were wound 
consists of a centre or hub measuring { in. 
diameter by } ins. thick, and is fitted with 
eleven spokes each } in. diameter. The centre 
can be either of brass or ebonite threaded to 
receive the metal spokes. Having made the 
basket coils to the dimensions given, the 
circuit shown in Fig. 12 should be arranged 
on a board in order to test the coils for wave- 
length. | 

If the experimenter resides within a dozen 
miles or so of the broadcast station, a frame 
aerial will be found very useful for the tests. 
A temporary frame can be made of two pieces 
of dry wood, each piece measuring I in 
square by 3 ft. ro ins. long, and halved together 
to form a cross. A cup-hook is screwed into 
one end of the cross, so that it can be 
suspended from a piece of string stretched 
conveniently across a room. On one side of 
each of the four legs of the cross 14 saw 
cuts should be made at a slight angle and 
spaced % in. apart, the first cuts being made 
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2 in. from the ends. On this frame, 14 com- 
plete turns of D.C.C. (gauge from 20 to 28) 
wire are wo ind in saw cuts. 

It is assumed that the experimenter does 
not possess a wavemeter, so the next step is 

to connect the frame across the 

0:0005 variable condenser, insert the 

V. 24 valve only, and the tele- 

phones between PI and Paz, 

and pick up signals from the nearest 
broadca:ting station. 

Having done this and noted 
tte condenser reading, er 
the telephones to valve No. 2 

. and insert a transformer to be 
tested at No. 1, as shown by 
dotted lines connected to “Pir” 
and Pz: and S1 and “ S2.” 

If signals are heard from the 
broadcasting station, raise the 
primary about } in. above. the 
secondary by means of a piece of 
insulating material and note if signal 
strength is improved. If this is 

the case, gradually increase the distance 

separating the coils until maximum signal 
strength is obtained. A point may be reached 
where signals become a maximum, and then 
the set immediately breaks into oscillation. 

This can be accepted as an indication that the 

transformer is of the correct value. 

Should maximum results be obtained with 
the coils spaced several inches apart, they can 
be brought closer together (and thus economise 
space) by removing wire from the primary 
by one turn at a time and testing as before. 


Fig. 12. Circuit with frame aerial for testing the 
F. Transformers. 


How close the coils are arranged depends 
upon to what degree the experimenter wishes 
to limit the band (as previously explained), 
and must be decided by him. 

Reverting to the point where the two valves 
were switched on, it may .happen that no 


C 
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signal is heard; if so, the o-0005 mfd. condenser 
should be varied until a click is heard in the 
phones or the set oscillates. An increase in 
value of the condenser signifies that the 
coils under test are too large, a decrease, 
too small. 

As regards the sensitivity of the completed 
instrument, the set shown in the photograph, 
employing five valves and only the closed 
circuit coil, was operated 23 miles from 
London, and excellent loud speech was 
received from 2 LO, this without aerial or 
earth and no reaction coil. 

This example is not quoted as an extra- 
ordinary performance, but only as a guide 
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to the experimenter as to what is to be 
expected, providing the utmost care is 
exercised in the construction of the H.F. 
transformers. | 

In conclusion the writer would point out 
that time devoted to the problem of interference 
is time well spent, and although much can 
be done at the receiving end, yet co-operation 
must also come from the transmitting end 
in the form of reduced power and sharper 
defined waves. 


Correction: The double switch in Fig. 1, p. 370 of 
the previous issue, should have a lead connecting stud 
3 to the stud on the immediate right of it). 


Wireless Club Reports. 


Contributions to this section are welcomed. 


Reports should be as conctse as possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 


will receive special consideration with a 
view to publication. 


An Asterisk denotes affiliation with the Radio 
Soctety of Great Britain. 


High Wycombe and District Radio Society.* 

The first summer meeting of the Society was 
held on Saturday, June 2nd, at Polmark,“ Naphill, 
the station of a member (Mr. E. H. Milner), and 
proved an unqualified success. 

2 OD (Mr. E. J. Simmonds, Gerrards Cross) 
kindly provided a transmission, and the Scientific 
Department of the Royal Grammar School, under 
Mr. J. Hum, demonstrated transmission and re- 
ception on the O. T. C. Mark III trench set. An 
extensive equipment was made available by Mr. 
Milner, the lofty mast being much admired, and 
amongst other apparatus exhibited by members 
the miniature crystal set of Mr. Westlake afforded 
considerable interest by its excellent reception 
of 2 LO when heterodyned by a valve set. 

Forthcoming events include visits to the Leafield 
and Northolt stations of the G.P.O. 

A cordial invitation is extended to prospective 
members. 

Hon. Sec., A. C. Yates, 30, High Street, High 
Wycombe, Bucks. 


Walthamstow Amateur Radio Society.* 
The Hon. Secretaryship of the Society has now 
changed hands, the Hon. Sec. now being H. J. 
Sarson, Belle Vue House, Beacontree Avenue, 
Walthamstow, E.17. 


Wireless and Experimental Association 
(Dulwich Branch).* 
A profitable discussion on the relative merits of 
crystal and valve detection took place on June 4th. 


At the same meeting Mr. Sinclair was unanimously 
elected Assistant and Corresponding Secretary. 

Hon. Sec., Geo. Sutton, A. M. I. E. E., 18, Melford 
Road, S. E. 22. 


Grimsby and District Radio Society. 

At a general meeting, held on May 31st, the elec- 
tion of new officers took place, a new Chairman 
and new Secretary being appointed. A Morse 
class has been inaugurated under the guidance 
of Mr. N. Chivers, an ex-naval operator. 

Club room: Wellowgate, Grimsby. 

Hon. Sec., M. M. Bennett, at above address. 


Portsmouth and District Wireless 
Association.* 

On Wednesday, June 6th, Mr. A. G. Priest 
continued his lecture on Crystal and Valve 
Circuits,” which he illustrated with several good 
circuits on the blackboard. The lecturer empha- 
sised the importance of close attention to details, 
and observed that the use of a good earth connection 
was often neglected. 

Mr. G. J. Claret, on June 13th, described the 
construction of a four-valve unit set, and experi- 
mented with a novel valve panel of wood, using 
condensers consisting of postcards and tinfoil. 
At the conclusion of the lecture Canon I. J. T. 
Kuner gave some valuable hints on hard soldering. 

The number of amateurs in and around Ports- 
mouth who continue to allow their valves to 
oscillate are earnestly requested to join the Society 
and mend their ways. ; 

Hon. Sec., Stanley G. Hogg, 50, Waverley Road, 
Southsea. 


Hackney and District Radio Society.* 

A debate on Seeing by Wireless took place 
on June 9th, and was opened by Mr. A. H. 
Phillips, who was sceptical as to its possibility 
for many years to come. A number of members, 
however, warmly contested the point. 

It was announced that on account of his forth- 
coming marriage, the Hon. Secre „Mr. C. C. 
Phillips, would be absent for several weeks, and 
hope was expressed that the rival attraction 
would not in any way clash with his earlier at- 
traction, viz., Radio! 
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At the meeting on June 16th, the Chairman, 
Mr. H. A. Epton, expressed the thanks of the 
Society to the Vice-Chairman for his very handsome 
gift of an Amplion loud speaker. 

The Society's library is slowly but surely growing, 
the latest addition being Prof. Fleming’s famous 
book ‘* Electrons, Electric Waves and Wireless 
Telephony.” The library books are in great 
demand, as well as the Society’s Lokap winder, 
which is lent to each member for one week free 
of charge. 

Until further notice, all enquiries respecting 
membership should be addressed to the Chairman, 
Mr. H. A. Epton, 17, Chatsworth Road, Clapton 
Park, E. 5. 


North London Wireless Association.“ 

Of great interest was a lecture on Inductance,“ 
given on June 4th by Mr. J. Nicol, B. A., B. Sc., 
who illustrated his remarks with the aid of special 
apparatus. 

A successful experiment was made on June 11th, 
when the members held a general discussion, 
questions being asked and answered. It has been 
decided to hold similar meetings on regular dates, 
so that members may have an opportunity for 
the exchange of views and the solution of problems, 

Applications for membership should be addressed 
to the Hon. Sec., J. C. Lane, Physics Theatre, 
Northern Polytechnic Institute, Holloway Road, N. 


Radio Society of Highgate.* 

An interesting lecture on “ Electro-Static Loud 
Speakers ” was given by Mr. F. H. Haynes on 
June lst. The working principles of these in- 
struments were carefully explained and some 
useful constructive hints were given. The lecturer 
then demonstrated a Johnsen and Rahbek loud 
speaker, made by himself, and the results, in 
spite of the lack of sufficient amplification, clearly 
showed the possibilities of the new instrument 
under normal conditions. 

On June 8th, Mr. G. A. Y. Sowter, B.Sc., gave 
the first of his lectures on ‘‘ Amplification,” con- 
fining his remarks to high frequency amplification. 
Some interesting figures were given by the lecturer 
showing the importance of avoiding stray capacity 
effects in radio-frequency circuits. 

Hon. Sec., J. F. Stanley, B.Sc., A. C. G. I., 49, 
Cholmeley Park, Highgate, N. 6. 


The Radio Society of Willesden.“ 

An animated discussion on summer outings, ete., 
took place on June 12th. Provisional arrangements 
have been made for visits to the wireless stations 
at Croydon and Northolt by courtesy of the authori- 
ties concerned. Any member desirous of joining 
the respective parties should communicate at 
once with the Hon. Secretary. 

Applications respecting membership should be 
addressed to the Hon. Sec., F. H. H. Coote, 183, 
Carlton Vale, Kilburn, N.W.6. 

Wolverhampton and District Wireless Society.* 

A lecture entitled Ether Waves—A Material 
or a Force ? ” was recently delivered by Mr. A. H. 
Watkins, A.I.A.E., and proved of great interest. 
The lecturer handled the subject from many points 
of view and an animated discussion followed. 

Hon. Sec., J. A. H. Devey, 232, Great Brickkiln 
Street, Wolverhampton. 
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Liverpool Wireless Society.* 
A most interesting lecture entitled Reason 
in Radio Reception was delivered on Wednesday, 


June 13th, by the Society’s Vice-President, Dr. S. S. 


Richardson, A. R. C. Sc. 

The lecturer first dealt with the many differences 
between experimental and broadcasting sets. 
Broadcasting arrangements, he said, had followed 
too closely on well advertised freak ’’ receptions, 
with the result that the public were clamouring for 
sets capable of freak results by the mere turning 
of a knob. This demand was unreasonable, and 
the lecturer’s sympathies were entirely with the 
designers of B.B.C. sets, who were called upon 
to produce extraordinary apparatus. 

The lecturer developed diagrammatically a 
circuit which had given excellent results, and 
for the convenience of beginners he commenced 
with a one-valve receiving circuit, proceeding with 
a dual amplifier, the first valve acting as both 
H.F. and L.F. amplifier. 

Messrs. Downes and Davies later gave a re- 
markably good demonstration of a G. R. C. set 
(one H.F. and four L.F. stages). 

Hon. Sec., Geo. H. Miller, 138, Belmont Road, 
Liverpool. 


Tottenham Wireless Society.* 

A demonstration of members’ apparatus was 
given on Wednesday, June 13th. A wide assort- 
ment of sets waa on view, ranging from a one-valve 
to a five-valve R.I. set, and the Society’s instru- 
ment. Interesting results were obtained with 
the Flewelling circuit and with an interference 
eliminator. Arrangements are being made for 
further displays, to be held monthly. 

All interested in wireless will be welcomed to 
the membership, and particulars will be furnished 
on application to the Hon. Sec., S. J. Glyde, 137, 
Winchelsea Road, Bruce Grove, Tottenham, N.17. 


The Thornton Heath Radio Society. 

A Radio Society for the Thornton Heath district 
was founded at a successful meeting held on June 
5th, when officers were elected and a committee 
appointed. 

Mr. J. J. Dearden exhibited his three-valve set, 
and broadcasting was received satisfactorily 
being made generally audible with a Junior loud 
speaker. 

Efforts are being made to secure a garage to 
be equipped as a workshop. 

Meetings will be held fortnightly, and membership 
is open to all ladies and gentlemen interested. 
All communications should be addressed to the 
Hon. Sec., R. S. Keeler, 72, Bensham Manor Road, 
Thornton Heath. 


Newcastle and District Amateur Radio Society. 
On Thursday, June 7th, the Chairman (Dr. R. H. 
Smallwood) read a comprehensive paper on Waves 
and Wave-Motion,” in which he dealt with waves 
in gases, liquids, and solids, and electro-magnetic 
waves in ether. Refraction and reflection of all 
kinds were also referred to. 
Hon. Sec., Colin Bain, 
Newcastle-on-Tyne. 


The Sydenham and Forest Hill Wireless 
Society. 

An amusing lecture on a beginner’s experience 

was recently given by Mr. Leonard Dowling, 


C 2 


51, Grainger Street, 
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who used his artificial leg (of tubular fibre) as a 
loud speaker. 
Mr. Dowling devoted some of his remarks to 


the evils of the misuse of reaction, there being a 


considerable amount of howling ” in the Sydenham 
district. 

Hon. Sec., M. E. Hampshire, 139, Sydenham 
Road, S.E.26. 


The Wandsworth and Battersea Wireless 
Societies.“ 

At the kind invitation of the Management of 
the Electric Pavilion, Lavender Hill, Battersea, 
a large number of members and friends of the 
Wandsworth and Battersea Wireless Societies 
were able, on June 3rd, to attend an interesting 
cinematograph exhibition of pictures on wireless 
subjects. 

Eight films were shown, lent by the kindness 
of Messrs. The Ideal Film Co., Gaumont Film Co., 
Goldwyn Film Co., Marconi's Wireless Telegraph 
Co., and Pathé Frères, Ltd. The subjects dealt 
with included Broadcasting, Postal Telegraphy, 
Wireless and the Fire Brigade, Direction Finding, 
and the largest wireless station in the world 
(St. Assise). 

At the conclusion of the performance those who 
wished to were enabled to inspect the transmitting 
and receiving apparatus of the Electric Pavilion 
station. 
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Stratford-on-Avon and District Radio Society. 

On Tuesday, June Sth, “ The Beggar's Opera,” 
broadcast by 2 LO from the Lyric Theatre, Ham- 
mersmith, was received with great strength and 
purity in the loud speaker. An exhibition of 
apparatus by members will be held on July 2nd. 

Hon. Sec., E. W. Knight, 17, Park Road, Strat- 
ford-on-Avon. 


The North West London Radio Society. 

By the kind permission of the Post Office 
authorities, members of the Society recently han 
an opportunity of visiting the Research statiod 
at Dollis Hill. They were conducted over the station 
by members of the staff, who carefully demon- 
strated and explained the various objects of interest. 

The Club Set' formed the subject of discussion 
at the weekly meeting held on June 6th, and it 
was decided to build a three-valve instrument 
with two H.F. valves and detector. 

The Hon. Sec. will be pleased to welcome new 
members at any of the Society’s meetings, which 
are held every Wednesday at 8 p.m. 

Headquarters: The Junction Arms Hotel, 
Acton Lane, Willesden. 

Hon. Sec., L. A. Bray, 48, Manor Park Road, 
Harlesden, N.W.10. 


Owing to pressure on our apace we have been compelled 
to hold over a number of Club Reports.— Editor. 


Correspondence 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 


REFERENCE BLIND SPOTS” AND 
“FADING OF SIGNALS.” 

Srr,—It is pleasing to note that the matter 
of fading is to be investigated by a central authority 
with the assistance of organised amateurs through- 
out the country. 

The Club of which I have the honour to be 
Secretary has conducted some small tests, and 
as a result of our experience we would suggest 
that the central authority announce definite 
stations and times for the tests and thereby save 
itself much trouble in collating the information 
it seeks. This could, of course, be in addition to 
any casual tests indulged in. 

The method of reporting results set out in the 
article in your paper for May 12th suggests that 
the whole of the trouble is in the receiving of the 
signals, whereas some amateurs hold the opinion 
that the transmitting apparatus is not entirely 
blameless. i 

The fixing of definite times and stations for a 
national test would go far to settle this point. 
It is quite obvious that weather conditions in the 
south may be different from those in the north, and, 
with the geological nature of the country being 
known in each case, should the times and degrees 
of fading north and south coincide, the cause of 
the phenomenon would then be looked for in 
some direction other than that of bad weather 
and geological conditions. 

No doubt you would publish in your widely 
read Review a programme of a week’s tests if 
sguch was decided upon. 

PERCIVAL SAWYER. 
Hon. Sec., Southampton and District Radio Society. 


To the Editor of TRR WIRELESS WORLD AND 
RADIO REVIEW. ° 


Srr,—In a back issue of The Wireless World 
and Radio Review I read a discussion of some more 
practical method of communication than the Morse 
code. Transmission on a slightly varying wavelength, 
producing different tones when heterodyned, was 
especially referred to. I would like to call your 
attention to the fact that in receiving weak signals 
it is quite important to adjust the tone of the 
incoming signal to a certain value, evidently the 
tone to which the receivers or the operator’s ears 
are the most sensitive. 


Some of our American amateur C.W. stations 
have a varying tone which probably is produced 
by using a horizontal key with a contact on each 
side or a Vibroflex, putting the key in some part 
of the oscillating circuit, and putting a very small 
inductance in series with the contact on one side. 
Thus the signals produced by touching one contact 
are of a slightly different wavelength than those 
produced by touching the other, and a different tone 
is produced at the receiving station. I have 
supposed that operators of such transmitters 
had arranged the set in this manner to give the 
station a distinctive sound that it may be recognised 
whenever heard, but it is possible that the result 
has been accidental, and is not known by the 
operator. Stations with two tones, although 
the difference may be very small, are very difficult 
to read. 


VICTOR ANDREW. 
(Radio 8 BPP). 
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SHORT-WAVE DIRECTIVE TRANSMISSION’ 


CONSTRUCTIONAL DETAILS OF THE TRANSMITTING AND 
RECEIVING EQUIPMENTS. 


HE experiments here described make 
use of directive aerials for trans- 7 | U 7 eT} 
mission. It is also possible to use | | 
aerials of marked directional characteristics | 
for reception, and thus to reduce interference 
in reception caused by undesired transmitting || 
stations. This is the next logical step in the | H 
development of a directional system of com- ATT 
munication. Since the waves are reflected 
and radiated in one direction, a less powerful 
generating set is required to cover a given 
distance than when a non-directive antenna 
is used. i 

Another serious difficulty in radio com- 
munication is due to “strays,” which are 
stray waves caused by atmospheric electric 
disturbances. It is general experience that 
atmospherics arẹ less severe on short wave- 
lengths than on long wavelengths, and at 
such short . wavelengths as 10 metres it 
has been found that strong atmospherics 
are not ordinarily encountered. Atmospherics 
usually come from a particular direction and 
can be practically eliminated by the use in 
reception of an aerial having marked directional 
characteristics. 

The possibilities of short-wave transmission, 
both directive and non-directive, are so great 
that the value of further research along these 
lines is apparent. It is hoped that the results 
of this article may encourage further investi- 
gation. 

THE GENERATING CIRCUIT. | 

Various three-electrode valves were tested, 
a Fo- watt valve of the coated-filament type 
being finally selected for these experiments, 
since it functioned at higher frequencies than | 
any other valve tested. 

The arrangement of the transmitting 
apparatus is shown in Fig. 1 and the circuit 
in Fig. 2. Coil A” consists of a single turn 
17 cms. in diameter in the plate circuit, 
and coil “C” is a similar coil for grid 
coupling. The capacity between the elements | 
of the valve, together with these coils, forms 
the oscillatory circuit. It is this internal 22 
capacity which determines the upper limit | \ 
of the frequencies obtainable with a given iain 
valve. | | | 

è Extracted from Bureau of Standards Pamphlet, —— . 5 r 
No. 469. Fig. 1. The transmitting apparatus. 
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The radiating system D” is coupled to 
the generating circuit by means of coil “ B, 
which is similar to coils “A” and “ C.” 
The antenna “ D ” consists of two sets of 
six parallel wires arranged in a circle, as 


Fig. 2. Circuit of transmitter and arrangement of 
aerial. 


shown at E” (Fig. 2). These wires are 
spaced about 3 cms. apart and 1.8 metres in 
length. 


In connecting up it is obvious that all leads 
should be kept as short as possible, since at 
these high frequencies the 
leads may form an appreciable 
part of the total inductance in 
the circuit. 

THE REFLECTING SYSTEM. 

The most effective method 
of obtaining directive trans- 
mission for short wavelengths 
consists of the use of a reflector 
with a radiation somewhat 
similar to a parallel beam of 
light which has passed through 
a slit in an opaque screen. 

Figs. 3 and 4 illustrate the 
construction of the reflector. 
It is made by suspending 
40 wires from a frame con- 
structed in the form of a 

bola. Each of these wires 
is tuned to 10 metres and 
spaced 1 foot apart. The 
frame is suspended from a 
rope stretched between two 
poe. so that the reflector may 

rotated. The suspended wires are insulated 
from the frame and from each other. The 
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focal distance should be made one-quarter 
of a wavelength ; that is, 2.5 metres. 

In Fig. 5 the valve oscillator is shown at the 
focus G at a distance of one-fourth of a 
wavelength from the vertex “ B.” The curve 
“CBA” is parabolic. Each wire along 
“CBA” reradiates the energy received from 
“ G” by virtue of the fact that it is tuned to 
“G.” Since any distance “GKO?” or 
“ GPL” is equal to GB plus B G,“ it 
is evident that the reradiation from all the 
wires along C B A ” will reach the aperture 
“CA” in phase with each other. It is 
evident, therefore, that reinforcement takes 
place in the direction G M ” and interference 
in the direction G B.” Except for leakage, 
as shown at G W,” practically all the energy 
is reflected over a small angle in the direction 
“GM.” By extending the parabola, as 
shown at “S” and “R” (increasing the 
aperture), this side leakage is reduced, thus 
giving a narrower beam. 


RECEIVING APPARATUS. 

In order to study the radiation characteristics 
of the transmitting system at short distances, 
the apparatus shown in Fig. 6 was employed. 
This consists of a single loop of wire about 
31 ins. in diameter, and a two-plate tuning 
condenser having a maximum capacity of 


Fig. 3. Practical details of the reflector and suspension of trans- 


mitting apparatus and aerial. 


approximately 20 micromicrofarads inserted 
in series with this loop. The terminals of 
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the loop are connected 
to a 5-ohm thermo- 
couple, the output of 
the couple being con- 
nected to a galvano- 
meter having a o to 
100 micro-ampere scale. 
At distances up to 52 
metres from the re- 
flector a full scale de- 
flection on this gal- 
vanometer can be 
obtained when the 
apparatus is adjusted 
for maximum radiation. 

For receiving sig- 
nals at greater dis- 
tances than 46 metres 
a receiving set con- 
sisting of a detector 
and two stages of 
audio-frequency ampli- 
fication should be used 
with an external heter- 
odyne when receiving 
continuous wave sig- 
nals. This apparatus 
is shown in Fig. 7. 
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Fig. 6. Apparatus for determining radiation 
characteristic at short distances. 


e 


Fig. 5. The transmitter 
18 located at the principal 
focus, which is arranged to 
be one quarter of the wave- 
length employed. 


The secondary of the 
receiving set, which 
consists of a single 
loop of wire 12 ins. in 
diameter, is connected 
to the grid and filament 
of the detector valve. 
A 0.00005 microfarad 
vernier condenser is 
shunted across this 
loop for tuning pur- 


ses. 

The grid lead must 
be made as short as 
possible, thus reducing 
to a minimum the 
capacity between it and 
other parts of the 
circuit. The two stages 
of low frequency am- 
plification are of the 


usual type. 
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TELEPHONY. 
In order to facilitate tests at a distance, a 
modulator circuit may be attached, so that 


Fig. 7. Short wave receiving equipment. 
Fig. 8. Circuit of short wave receiver. 


The aerial (see Fig. 7) used in picking telephony is possible. As the reflector is 
up the energy at the receiving apparatus is a rotated its angular position can be read to 
single wire tuned to the incoming wave the receiving operator. The circuit is shown 
frequency and coupled at its centre by means of in Fig. 9. 
coil “‘C” to the secondary coil S ” of the In conclusion it may be said that directive 
receiving set (Fig. 8). The total length of wire wireless communication on short wavelengths, 
in the aerial, including the single turn 1 foot employing the type of apparatus described, 
in diameter, is 4:37 metres. This aerial was has been found to be practicable and to merit 
made from a single piece of No. 14 S.W.G. much more comprehensive investigation and 
copper wire. use. 


Fig. 9. Circuit of modulator for telephony for use with 10-metre wavelength directional transmitter. 
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Notes and News 


Scotland Yard now possesses a wireless wagon 
which can communicate by telephony when 
travelling at a speed of 40 miles per hour. 

* * * è 


Distant control by radio has been used to 
manœuvre the old battleship Agamemnon, which 
provided a target for the Atlantic Fleet at gun 
practice. 

* * * * 

The Broadcasting Enquiry Committee, it is 
stated, hopes to complete its report by the end 
of July. 

* * * * 

Eight hundred acres of land, it is stated, have 
been acquired by the Government at Hillmorton, 
Rugby, for the erection of a wireless station in 
connection with the Imperial Wireless Scheme. 

* è * * 


The B. B. C. announces that in future a concert 


will be broadcast from the London Station (2 LO), 
on Sunday afternoons, commencing at 3 p. m. 


Our illustration shows one of the Stands ata Radio Exhibition in Japan, held at the 


Inouye, President (Ex-Director of Tokyo Electric 
Bureau), Mr. Teijiro Koto, Technical Adviser, 
and Mr. Aquila Kajima, General Manager (Pro- 
prietor and Editor of Radio Times, and Musen 
News Agency). 

Among the exhibitors were the Government 
Departments of Communications, Army and Navy, 
the Tokyo Electric Bureau, Waseda University 
and 52 other representative concerns, public and 
private. 

An interesting programme of entertainments 
was given during the exhibition, and included 
music, radio experiments, and a cinematograph 
display of scientific theories. 

In connection with the two leading newspapers, 
Kokumin and Hochi, Radio Day was observed 
on April 12th, when a cinematograph lecture was 
given in Hibiya Park, attracting a crowd of 30,000. 

The object of the exhibition and demonstration 
was to pave the way for radio broadcasting, which 
is to begin in July. 
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Industrial Institute, Tokyo, during April. Great enthusiasm was shown by the public. 


Complaint is made in Bombay of the inefficiency 
of the wireless service from Leafield, via Cairo, 
Aden and Karachi. Since June lst, the service 
has been suspended owing to e 

è è * 


A Radio Exhibition in Japan. 

The Industrial Institute of Tokyo was, on April 
15th and the nine days following, the scene of the 
city’s first wireless exhibition, which was con- 
ducted by the following officers :—Mr. Keijiro 


Loud Speaker causes Obstruction. 

An unusual prosecution, involving the use of a 
loud-speaker for advertising purposes, took place on 
Friday, June 22nd, when the City Accumulator 
Company, of Mark Lane, E.C., were summoned at 
Bow Street, for causing an obstruction outside their 
Rupert Street, W., branch. A police sergeant said 
that between 50 and 60 people collected to hear a 
wireless loud-speaker. On the understanding that 
a smaller instrument would be used, the 
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Magistrate dismissed the summons on payment of 
28. costs. 


Ship’s Master Fined for Wireless Negligence. 

An unusual case, said to be the first of its kind 
to arise in an English court, was heard at Liverpool 
a few days ago, when John Owen Evans, Master of 
the Hain Steamship Company’s vessel Tredenhamo 
(8,435 tons) was charged with failing to maintain 
a continuous wireless watch at sea. 

In the defence it was admitted that on two 
occasions a continuous watch was not kept in 
Australian waters, as backward apprentices were 
being given lessons in navigation and seamanship. 

A fine of £10 was imposed. 


Time Signals from Annapolis (NSS). 

It is announced that, until October 15th of this 
year, the high power station at Annapolis, Chesapeak 
Bay (NSS), will transmit a special time signal 
daily on C.W. at 0855 G. M. T. 
using full power and a wave- 
length of 17,145 metres. 
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apparatus, but in reply to this attitude it is argued 
that selective apparatus requires expert handling. 
Col. Moore Brabazon points out that listening-in 
in many coastal towns is, frankly speaking, im- 
possible, owing to interference from ship stations. 

The solution to the trouble, as stated in the 
Times, by Captain Eckersley, Chief Engineer of 
the Broadcasting Company, is the employment of 
modern apparatus on ships, capable of transmitting 
on @ given wavelength and no other. At present 


a great laxity exists in the transmission of ships’ 


messages on 600 metres, some ships using a lower 
or higher wavelength and effectively jamming the 
ether on both sides of the stipulated wavelength. 


Aeroplane Telephony over 400 Miles. 

A new record for long-distance wireless telephony 
from aircraft 1s stated to have been established by 
Captain W. R. Hinchcliffe, whilst piloting a Daimler 
air express over Bremen, in Germany. From this 
distance, he was able to 
converse with the London 
Air Station, 400 miles away. 


A Civil Servants’ Radio 
Society. 

It has been proposed that 
the Civil Service Clerical Asso- 
ciation should include a Radio 
Society, which might be affi- 
liated with the Radio Society 
of Great Britain. Civil 
Servants interested should 
communicate with the Secre- 
tary of the Association, 
Admiralty Branch No. 1 (Mr. 
E. B. Wood), Room 72, Prince’s 
House, Kingsway, London, 
W. C. 2. ö 


The B. B. C. and the Experi- 
menter. 
In our last issue we gave 


FORTHCOMING EVENTS. 
FRIDAY, JUNE 29th. 


The Radio Society of . At 7.45 p.m. 


At the 1919 Club, South Crave: Exhibition 
and demonstration of loud speakers. 
ict Amateur 


Leeds and District Wireless Society. 


: Signalling Ancient and Modem,” 
by R. E. Timms (Hon. Treasurer). 


SATURDAY, JUNE 30th. 


Wycombe and District Radio Society. 
Visit to Leafield (G.P.O.) Radio Station. 
Leaving High Wycombe at 2 p.m. 


MONDAY, JULY 2nd. 

The North London Wireless Association. At 
8.30 p.m. Lecture: Trigger Valve Circuits,” 
by Mr. V. J. Hinkley. 

Stratford-on-Avon and District Radio Society. 
Exhibition of Members’ apparatus. 

Ipswich and District Radio Society. At 55, 
Fonnereau Road. Lecture by Mr. Berry. 
Hornsey and District Wireless Society. Lecture : 
Construction of Valve and Crystal 

Receivers, by Mr. H. Davy. 


AY, JULY 5th. 


The feat is the more remark- 
able in view of the fact that 
the full power of the Marconi 
wireless set fitted to the 
Daimler expresses is only 100 
watts, and that the pilot was 
sitting within a couple of feet 
of a 450 horse-power engine. 


Erratum. 


Readers will have observed 
a slight error in Mr. James’ 
Theory article appearing in 
our issue of June 16th. In 
the paragraph immediately 
following the equation in the 
right-hand column of page 
353, the current should be 
stated as 0-025 amperes, not 


publicity to four questions 
addressed by the Wireless 
Experimental Association tothe 
B.B.C. authorities at 2 LO,con- 
taining proposals for harmonious working between 
the Company and experimenters. The Secretary 
of the Association states that he has received a 
business-like and courteous reply from the Chief 
Engineer, Capt. Eckersley, dealing carefully with 
every point raised. The letter concludes as 
follows: You will realise, however, that our 
work, too, is largely experimental, and sometimes 
we have to do tests on a Sunday which we have no 
opportunity of doing at any other time. We will 
seriously try and use this time to the best of our 
ability and not jam the ether unnecessarily, and we 
would like to take this opportunity of thanking 
amateurs throughout the Kingdom generally for the 
sporting way in which they have treated the Broad- 
casting Company.” 


Meeting. 


The Broadcast Band. 

Public discontent continues to grow regarding 
the limited range of wavelengths allotted to the 
Broadcasting stations. In defence it is urged that 
manufacturers should provide more selective 


THURSD. 
Dewsbury and District Wireless Society. General 


0-5 amperes, and the pressure 
39-7 volts. 


Books and Catalogues Received 


Radio: Télégraphie-Téléphonie-Concert.’’ 
by E. Reynaud-Bonin (Paris: Gauthier-Villars 
et Cie., 55, Quai des Grands-Augustin. 178 pages. 
88 figures. Price 10 francs.) 


J. W. Barnard & Haynes, Ltd. (4, Great Win- 
chester Street, E.C.2.). Special Wireless Price 
List relating to J.W.B. Accumulators. 


Radiax, Limited (4, Percy Street, W.1.) An 
illustrated catalogue dealing with Radiax ” 
Wireless Receivers, Units and Components sold 
by the firm. 


C. L. Malone, Radio Engineer (17, Piccadilly 
Arcade, London, S.W.1.). Catalogue of Malone 
Crystal and Valve Apparatus. Leaflet des- 
cribing the Alva ” Self-charging Accumulator. 
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Sterling Telephone and Electric Co., Ltd. 
(210-212, Tottenham Court Road, W.1.) Publica- 
tions No. 350 and 357, describing respectively 
the Sterling Combined Crystal and Valve Set, 
and a novel Multiple Connector for Radio Tele- 
phones. 


General Electric Co., Ltd. (Magnet House, 
Kingsway, W.C.2). Booklet No. B.C.2984, 
illustrating the wide range of “ Gecophone ” 
Wireless Accessories. 


Abbey Industries, Limited. (Abbey Wood, 
S. E. 2). Abbiphone Wireless Catalogue dealing 
with “‘ Abbiphone ”’” Receiving Sets, Amplifiers, 
Accumulators, etc. 


The Chloride Electrical Storage Co., Ltd. 
(Clifton Junction, Nr. Manchester). A highly 
attractive and artistic brochure describing the 
works and manufactures of the Company. 


Amateur Transatlantic 


Transmissions. 


The following are extracts from a letter 
received by the Editor of this journal from 
the headquarters of the American Radio Relay 
League, and should be read in conjunction 
with this week’s Editorial on page 399. l 

“ Our sole interest in life is the furtherance 
of the idea of two-way short wave amateur 
telegraphic communication, and now that 
we have almost completely mastered any 
distance within the United States, it is but 
natural that the thoughts of our amateurs 
turn to the other great English-speaking 
country .... We confidently await the 
day when your amateurs and our amateurs 
may communicate with each other with at 
least the ease and frequency with which we 
now work over the distance from this coast 
to the Mississippi River. We feel that our 
end of the Relay is fairly well equipped to 
do this now, and we know that your fe fel llows 
are there on receiving.” 

The letter continues :— 

“ It would please us more than we can tell 
to see an expanding interest in 200 metre 
telegraphic transmission in your country 
with the use of power having a decent chance 
of getting over in good weather. Naturally 
the chances of doing very much are small 
during the summer weather, but winter will 
find you with more transmitters than before, 
and if only your men are on the air at the 
same time ours are, some communication is 
almost inevitable. 
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“ Our fellows seem generally to be desirous 
of having another go at listening for 
European amateurs some time late this year, 
and our Traffic Manager is now evolving 
some ideas in his mind. . . . The co-opera- 
tion of The Wireless World and Radio 
Review through its affiliation with the Radio 
Society of Great Britain and the British 


Wireless Relay League, will be quite 
indispensable.” 
BROADCASTING. 


Regular Programmes are Broadcast from the 
following European Stations :— 


GREAT BRITAIN. 


LONDON 1 metres; MANCHESTER, 2 ZY, 385 metres ; 
BIRMINGHAM, BIT, 420 metres; CARDIFF, 5 WA, 353 metres: 
NEWCASTLE, TLE, 5 NO, 400 metres: GLASGOW, 5 SC, 415 metres. 
Regular. moming and evening programmes, particulars of which 
appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of 7 
mission are:—Weekdays, 11.30 a. n. to 12.30 p.m, 3.30 tu 4.30 
15 IT only), 5.30 to 11 pm. Sundays, 3 pm (810 yoaly), 
8.30 to 10.30 p.m. 


FRANCE. 


PARIS (Eiffel Tower), FL, 2.600 metres. Daily, 7.40 a.m., 
Meteorological Forecast; 18.15 p.m., Meteorological Report 
Forecast; 3.30 PUE Financial Bulletin (Paris Bourse); 6.10 
p.m., Concert and Meteorological Forecast; 11.15 p.m.. Meteoro- 
logical Report and Forecast. Sundays, 6.10 p.m., Concert and 
Meteorological Report. 

LEVALLOIS-PERRET (Radiola), SFR, 1,780 metres. Sundays, 
2 to 3 p.m., 9 to 10.30 p.m., Concert. Weekdays, 12.40 p.m., 
Concert, 5.5 pm., Financial Bulle tin; 5.15 to 6.15 pm., 
Instrumental Music; 8.45 p. m., Miscellaneous News; 9 to 10 
p.m., Concert. , Thursdays, 9.45 p-m. to 10.30 p.m., Dance Music. 


ECOLE SUPERIEURE des Postes et Té: phes, 450 metres. 


Posty and Thursday, 8.30 p.m., ncert. Saturday, 

o to 7.30 p. m., Concert. 

YON „ 3,100 metres. Weekdays, 10.45 to 11.15 a.m., 
Gramophone records. 

HOLLAND. 

THE HAGUE, PCGG, 1.050 metres. Sunday, 3 to 5 p.m. 
Concert. Monday and Thursday, 8.40 to 9.40 p.m., Concert. 

THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres, 


Tuesday, 7.45 to 10 p.m., Concert. Sunday, 9.40 to 10.40 a.m., 
Concert. 
THE HAGUE (Velthuyzen), PCKK, 
8.40 to 9.40 p.m., Miscellaneous. 
IJMUIDEN, PCMM, 1,050 metres. Saturday, 8.40 to 9.40 p.m., 


1,050 metres. Friday, 


Concert. 
AMSTERDAM, PA 6. 1,050 metres. Wednesday, 8.10 to 9.10 
p-m., Concert and News. 


BELGIUM. 

e BAV, 1,100 metres. Working days, 12 noon 
Meteorologica Bulletin. Daily. 4.50 p.m., Meteorological Bulletin, 
mene and Thursday, 9. p. m., Concert. Sunday, 6 ., Concert 

22 ta 
len GERMANY. 

BERLIN (Kæœnigswusterhausen), LP, 2,800 metres. Daily, 
7 to 8 a.m., Financial and other news; 12 to 1. 30 p.m., Financia 
and other news ; 5.to 6.30 p.m., Financial and other news. 


CZECHO-SLOVAKIA. 
PRAGUE, PRG, 1,800 metres, 8 a.m., 12 noon and 4 p.m. 
Meteorological Bulletin and News. 4,500 metres, 10 a.m., 3 p.m. 
and 10 p.m., Concert. 


SWITZERLAND. 
GENEVA, HB1, 1,200 metres. Daily. 6 to 7 p.m., Concert 
(* Utilitas ” 
HB 2. Daily, 6 to 7 p.m., Concert (“ Utilitas “). 
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In 


Wireless Receiving Sets.“ 


By Prof. E. W. MARCHANT. 


HEN Dr. Eccles asked me to give a 
W lecture to your Society, it seemed to me 
that we in Liverpool were well fitted 
to discuss the subject of interference, because as 
he has said, the interference produced in Liver- 
pool by ships and the G. P. O. station at Seaforth 
is serious, and it has been found very difficult 
indeed to get rid of it. I am not going to confine 
myself, however, entirely to discussing the circuits 
which we have tried out in Liverpool in order to 
get rid of interference. I propose to deal with the 
subject rather more generally, and to discuss 
in the first place the three different kinds of dis- 
turbance which one is likely to suffer from in a 
wireless receiving circuit. 
Disturbances may be 
groups :— 


classified into three 


(1) Interference due to what are commonly 


known as ‘atmospherics’ or “strays” and 
other similar disturbances. Among these 
similar disturbances,” some of the most 


troublesome we have met with have been due 
to tramcars, and to tramcar points particularly. 
When an electrically controlled tramcar point 
is altered, it is moved by an electro-magnet 
which gives a spark when the current through it 
is broken and causes a very strong atmos- 
pheric.“ There are some places close to tram 
routes which are very badly disturbed from this 
cause, and the wave shape of the disturbance 
must be very much like the wave shapes that 
have recently been described by Dr. Appleton 
and Mr. Watt. . 

(2) Interference due to signals from other 
stations, and 

(3) Interference due to locally induced currents. 
Unfortunately, we are working in a laboratory 
with a large amount of machinery and a great 
many commutators and other sources of rapidly 
fluctuating currents; these give a great deal 
of trouble in receiving circuits, and the getting 
rid of them is one of the greatest, if not the 
greatest problem which has had to be dealt 
with. 


Dealing first of all with atmospherics and other 
similar discharges, I had intended to describe in 
some dail the results that Dr. Appleton and Mr. 
Watt have recently published before the Royal 
Society, but I understand that Mr. Watt is coming 
here next month to talk about these results. There- 
fore, I will cut short what I was going to say about 
their work. At the same time, I should like to 
mention some of the results, because I think they 
are of very great interest. They are the first 
results that have been obtained of the actual 


* A paper read before the Radio Society of 
Great Britain on Wednesday, May 23rd, 1923. 
t Proc. Royal Society A, vol. 103 (1923), p. 84. 


wave shape—if one can call it that—of an atmos- 
pheric discharge. The general opinion that one has 
had of atmospherics, up to this paper, has been 
that they gave rise to high frequency oscillating 
currents, and I think most people thought that 
the atmospheric that one received on an antenna 
consisted of such a high frequency oscillation. 
Dr. Appleton and Mr. Watt have found that only 
about half of the disturbances that are received 
on an antenna are oscillatory, and that nearly 
half the total number of atmospherics are aperiodic. 
Fig. 1 shows some atmospherics that were observed 
a good many years ago now in Liverpool. 


| — pp A 
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Fig. 1. Top: Signal 7 Brussels 5 

atmospheric. Middle: Paris signal. Low 

frequency spark. Bottom: Altmospherics 
superimposed on Clifden signals. 


The bottom curve is the most interesting. 
That was a record taken on an Einthoven galvano- 
meter of currents received from Clifden without 
any particular precautions being taken to get rid of 
atmospherics. It will be noticed that the signals 
are almost completely masked by a continuous 
succession of them. In the paper of Dr. Appleton 
and Mr. Watt to which I have already referred, 
the number of atmospherics observed was 590 
in 10 days, but I think one would have had many 
times that number in an hour from the Clifden 
record, because, with these long waves, atmos- 
pherics are almost continuous. 

Fig. 2 shows curves taken from the paper by 
Dr. Appleton and Mr. Watt, representing the 
wave shape of atmospherics, i. e., the curves giving 
the relation between the voltage per metre on the 
antenna, and time. I must say a word or two about 
them because they are a little difficult to understand 
without some explanation. In getting the curves, 
a cathode ray oscillograph was used. A cathode 
ray oscillograph consists essentially of a heated 
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filament in an exhausted glass bulb which gives 
rise to a discharge of electrons, and just in front 
of the filament are two pairs of plates at right 
angles to each other, as shown in Fig. 3. 
The cathode beam comes from the heated fila- 
ment and falls on the fluorescent screen. The 
pair of plates mn is connected to an oscillating 


Vay 


3 —. . 


Fig. 2. Curves representing the wave shape of 
atmospherics. 


circuit which gives an oscillating potential difference 
between them. That causes the fluorescent spot 
to be deflected horizontally with an ordinary 
harmonic motion. The two plates mm are con- 
nected to a resistance in the antenna circuit and 
give a record of the voltage on the antenna. They 
are connected either directly or through amplifiers, 
and that gives a vertical motion. If the atmos- 
pheric lasts longer than the time taken for the beam 
to execute one half vibration horizontally there 
will be apparently two values of the antenna 
voltage at any given time. There are two main 
types of atmospheric shown in Fig. 2, one of rounded 
form and the other cusp shape. In (c) Fig. 2 
the spot has begun to go back before the atmospheric 
discharge ends, and apparently there is a double 
value. In (g) Fig. 2 there appear to be many 
values at any given time; the whole time taken 
by the atmospheric is roughly five times the time 


Fig. 3. The production of the Cathode beam used in 


the Cathode ray oscillograph. 


for one half oscillation horizontally or 1/100th 
second. These curves show that the discharges 
that have to be dealt with in atmospherics are 
very similar to uhose which are produced by a 
spark from a tramcar point or anything of that 
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kind, and the methods to be adopted, therefore, 
for getting rid of them are very similar. 

The comparatively long time that an atmospheric 
lasts is evident from the curves in Fig. 2. One 
cannot say that the wave has a definite period 
because it is aperiodic in nearly half the cases. 
The time for which a wave lasts is of the order of 
1/500th of a second; therefore, if one puts it in 
terms of wavelength for a complete oscillation, 
it means that the length of the waves produced 
are of the order of 600,000 metres. When there 
are periodic disturbances as shown in (f) Fig. 2, the 
rate of oscillation is very much more rapid, and the 
wavelength is of the order of 10,000, 50,000 or 
100,000 metres, which are comparable, of course, 
with the wavelengths that are used for long distance 
commercial transmission. These disturbances, 
therefore, cause much more trouble on long dis- 
tance long wave transmissions. Fortunately for 
those who are listening in with broadcasting 
receiving sets, the trouble from atmospheric 
disturbances is nothing like so serious as it is when 
one is working on long waves. Short waves are 
so different in wavelength from these disturbances 
that the disturbances do not cause a great deal 
of interference in short wave sets. Dr. Eccles 
can tell you a great deal more about this subject 
than I can, because he has records of strays taken 
over a number of years. I should like to mention 
one rather interesting fact which is stated in one 
of his papers, and that is, that atmospherics appear 
to decrease just before sunrise. In one case he 
mentions they were rather strong during the night, 
but, just before sunrise they completely disappeared 
and after sunrise they increased again. I do not 
know whether there is any explanation of this fact. 
I have never seen it, but it is a very curious record. 

There are. one or two other interesting facts 
about atmospherics which have been observed 
recently which, perhaps, might be mentioned. 
Stoye in Strasburg noted that when a particular 
condition of the sky occurs, viz., what he calls 
“curls ” appear (I suppose he means those little wisps 
of cloud one sometimes sees in the sky), preceding 
a barometric depression, atmospherics gre trouble- 
some. Another: observer has stated that atmos- 
pherics are greatest when the vapour pressure 
is a maximum. Atmospherics are a minimum 
during times of dry fog, low temperature and high 
atmospheric pressure. I should think the weather 
here recently has been favourable as far as atmos- 
pherics are concerned; I mean the recent weather 
seems to have corresponded fairly well with the 
conditions for fewer atmospherics. I have not 
specially observed atmospherics recently, but 1 
should think they have not been so bad this year 
as in some previous years at this season. 

METHODS OF REDUCING INTERFERENCE DUE TO 
ATMOSPHERICS. . 

Now I come to methods for getting rid of the 
disturbance caused by atmospherics. A very 
large number of methods have been tried and I 
am only going to refer to some of those which 
appear to have been most successful. A method 
was suggested many years ago which consisted 
in connecting the aerial through a special form of 
crystal contact to earth, which was said to have 
the effect of diverting the atmospheric from the 
aerial and preventing it from going through the 
receiving coil of the antenna. 
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The principle which underlay the action of this 
contact was that it offered a low resistance to the 
heavy discharges produced by atmospherics and 
a high resistance to weaker signals, so that when a 
bad atmospheric struck the aerial, the atmospheric 
current was deflected through the crystal contact. 

There was another 
suggestion made and, I 
believe, tried by Marconi, 
although I do not think 
it has been used to any 
great extent, and that 
was to tune the aerial, 
not to the fundamental 
wavelength, but so that 
it was set in harmonic 
oscillation by the received 
wave. 

If we put an earth 
leak at the potential = = 
node N of the wave é . 
received on an aerial Fig. 4. Potential nodes 
as shown in Fig. 4, the in aertal system. 
result is nil as far as 
the received wave is concerned; the earth con- 
nection will do nothing because it is at a node 
of potential, but when waves of other wavelength 
are received, the earth connection acts as a 
by-pass and the atmospheric or other wave goes 
to ground. I have had no practical experience 
with this arrangement. 

Fig. 5 shows a diagram of a circuit which has 
been tried; which on paper looks well, for getting 
rid of atmospherics. There are two primary coils 
in series with the antenna, each having a secondary 
circuit coupled to it. These two secondary circuits 
are connected, as shown, with two valves, but 
they might be connected to any other kind of 


P, 


Fig. 5. Circuit arranged to eliminate interference. 


detector. One valve Vi, acts as receiver for the 
signal that is produced in the one circuit, and the 
connection to it is made between the pointe A, 
and B, The received current goes through the 
valve and ‘through the transformer T, to B, and 
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thence to C,. The other circuit produces a current 
in the opposite direction through T, so that the 
signals received by the two circuits balance each 
other if the currents that are produced in tke. 
two receiving circuits are the same. both 
circuits are tuned to the frequency of the received 
signal, there will not be any signal at all, but if 
one of these circuits is detuned slightly, it will not 
have so strong a current induced in it as that 
in the circuit that is tuned for the signal it is desired 
to receive, and therefore there will be a current 
through the transformer, and a signal will be heard 
in the telephone. If, however, an atmospheric 
strikes the antenna, the effect that will be produced 
in both these circuits will be very nearly the same. 
The difference in tune will not make any difference 
in the strength of the signal, and therefore the 
atmospheric will not be heard at all. That looks 
very well on paper, but the trouble with the 


Fig. 6. Balanced valve circutt. 


arrangement is that when a very powerful atmos- 
pheric strikes the antenna, the antenna starts in oscil- 
lation at its natural frequency, and when there is an 
oscillation of the natural frequency of the antenna, 
the arrangement is useless ; and I do not think the 
method has been used to any great extent. I 
have described the arrangement, however, because, 
with a slight modification, it could, I believe, bo 
used successfully. If a resistance were put in the 
antenna circuit, of such a value as to make the an- 
tenna aperiodic, the apparatus should work quite well. 
The trouble is that the amount of resistance that 
would be required for an ordinary P.M.G. aerial 
is large. The actual value comes out to about 
800 ohms, and consequently the signal strength 
will be very much reduced. With strong signals, 
however, this arrangement should prove very 
useful. 

Another circuit which has been used a great 
deal is the balanced valve or balanced crystal 
circuit. This is shown in Fig. 6. 

The two valves are run at different filament 
temperatures, one is bright and the other is dull. 
If a weak signal comes in, then valve V,, rectifies 
the current and gives a signal on the telephone. 
When a strong signal comes in, it passes equally 
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well through both valves, i. e., there is as much 
positive as there is negative current through the 
two valves and the disturbance is eliminated to a 
certain extent and the effect produced by the 
atmospheric in the telephone is limited. I think 
the circuit, with balanced crystals, is probably 
the most successful of the anti-atmospheric devices 
in operation to-day ; 
it is used largely in 
the tropics. 

A very ingenious 
arrangement has been 
devised by Mr. 
Weagant of New 
York. It is a device 
which has been ap- 
plied to long waves 
with considerable suc- 
cess. Weagant uses 
two aerials. Fig. 7 
illustrates the prin- 
ciple. 

There are two 
aerials or two frames. 
These are arranged 
half a wavelength 
apart. If one is working on a 5,000 metre 
wave, they would be 2,500 metres apart. A 
positive current is produced in one loop of 
the aerial and a negative current in the other 
loop. These currents go through C, and Cs, 
and the circuite are so arranged that they 
produce opposite E. M. F's in the coil Cs, so that if 
the waves produce positive current in one aerial 
and a negative current in the other aerial there 
will be a signal in the detector. If the waves 
strike the two coils simultaneously, they will 


NH i 


5 ; 


Fig. 7. oe of the 
Weagant arrangement. 
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produce two equal currents. These two equal 
currents: produce opposite effects in the receiving 
circuit and balance each other out. Fig. 8 is 
taken from a paper read by Mr. Weagant and shows 
the actual arrangement. 

The two loop antennæ are both tuned for the 
wave it is desired to receive. They are connected 
up to the two coils C, and C, inside which is a 
rotating coil which is coupled to both. This 
rotating coil can be moved so as to obtain equality 
of E. M. F. from the two receiving circuits, the circuit 
coupled to the rotating coil being also tuned to the 
received wavelength. This arrangement cute out 
all disturbances that strike the two loops at the 
same time. Mr. Weagant found that a large 
number of atmospherics appeared to come from 
a vertical direction and struck both antenne 
simultaneously. These atmospherics he called 
“grinders °” because of the noise they made in 
the telephones. Grinders were got rid of altogether 
by this arrangement, but it was not effective in 
getting rid of a second type of disturbance which 
he called clicks. ‘‘ Grinders ° were supposed 
to be due to thunderstorms occurring in the upper 
regions of the atmosphere and clicks to thunder- 
storms and lightning discharges near the surface 
of the ground, and, of course, a thunderstorm near 
the surface of the ground produces a wave which 
would not necessarily strike the two coil aerials 
at the same instant. 

A very ingenious arrangement was devised 
for an improved apparatus, using what Mr. Weagant 
called a static tank. Fig. 9 illustrates the working 
of the static tank. 

The two aerials with their receiving circuits 
C, and C, are coupled to the rotating centre coil 
circuit C, in such a way that the signal produces 


Fig. 9. Another and improved arrangement devised by Weagant. 
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no effect. The only effect produced in the rotating 
coil circuit is due to the statics striking the two 
aerials. In addition, there is a small horizontal 
antenna shown at A, and A; in Fig. 9, which is 
coupled up through another circuit C,, and which 
also influences the receiving circuit Cz. By ad- 
justing the coupling between the tank circuit 
and the receiving circuit, the atmospheric effect 
which is produced by the loops can be made exactly 
equal and opposite to the effect that is produced 
by statics in the horizontal antenna. The signal 
produces no effect on the tank circuits. It 
does produce an effect on the horizontal antenna, 
and that effect is recorded as a signal. So far 
as I know, this arrangement has not been used 
on short waves, but in cases of serious disturbance 
it is a method which might well be tried. 


INTERFERENCE FROM OTHER TRANSMITTING STA- 
TIONS. 

Getting rid of signals from other stations is a 
very much easier problem to solve than getting 
rid of atmospherics, because the wavelength of 
the interfering signal is known, and, as a rule, 
the signals are due to continuous waves. The 
most effective way of eliminating the influence 
of other stations is, of course, by accurate tuning. 
There are two methods of tuning which are im- 
portant. One can get accurate tuning (selectivity) 
by using a number of circuits. That was the old 
way. 

Take the case of a receiving circuit which is 
accurately tuned (see Fig. 10). Suppose there is 
an aerial A, and a secondary circuit B tuned to it. 
Now assume that all these are tuned for waves 
of 100 metres, and that there are also waves of 
say 99 metres wavelength striking it. With a 


Fig. 10. Distribution of current and 
potential in receiving oscillatory circuits. 


sharply tuned circuit one can make the current 
in the antenna circuit about one-tenth (or even less) 
as strong for the 99 metre wave as for the 100 
metre wave, so that if one supposes that two 
waves are reaching the aerial A simultaneously, 
of 99 metres and 100 metres wavelength respectively, 
the current in the antenna be will one-tenth as 
strong for the 99 metre wave as for the 100 metre 
wave. If the circuit B is also tuned for 100 metres 
let us assume that, when it has a certain E.M.F. 
applied, corresponding with a wavelength of 
100 metres, there is, say, 1 milliampere flowing, 
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but that the same E.M.F. of a frequency correspond- 
ing to 99 metres will give 1/10th of a milliampere. 
If one compares the effect of two waves of the 
same amplitude reaching A, one of 100 metres 
wavelength and the other of 99 metres wavelength, 
there will be a current of 10 milliamperes in the 


A B 
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Fig. 11. 
effective resistance of the grid circuit. 


Reacting valve for reducing the 


aerial A and an E.M.F. of say 10 millivolts in the 
circuit B, due to the 100 metre wave, as compared 
with a current of 1 milliampere in the aerial A, 
and an E.M.F. of 1 millivolt in the circuit B, due 
to the 99 metre wave. Since the circuit B is tuned 
for the 100 metre wave, there will be a current 
round it of say 10 milliamperes due to the 100 
metre wave, as compared with 1/10th of a milli- 
ampere due to the 99 metre wave. 

Theoretically, the more circuits there are, the 
sharper the tuning, but one cannot go on increasing 
the number indefinitely because every time there 
is a transformation or coupling, there is loss of 
energy, and it is not practicable to use more than 
four or five circuits. This principle was made use 
of many years ago in the Marconi Multiple Tuner. 
The thing that has improved sharpness of tuning 
most, during recent years, has been the use of 
reaction. If reaction is used in the receiving- 
circuit, the effective resistance of the receiving 
circuit may be reduced to zero. With an ordinary 
detector valve, the plate circuit of the valve may 
be made to react on the grid circuit in the ordinary 
way (see Fig. 11), with the result that the effective 
resistance of the grid circuit= 0. The steepness ”’ 
of the tuning curve for an oscillating circuit depends 
upon the resistance in the circuit. If there is a 
large resistance the resonance curve is flat and 
relatively broad, whereas if there is a very small 
resistance, the resonance curve becomes steeper, 
and the tuning is very sharp. Therefore, if one 
uses reaction one can get a much sharper tuning 
than is possible without it, and the use of reaction 
has done probably as much as multiple circuite 
did, to improve the sharpness of tuning. Anyone 
who has had experience of the use of reaction knows 
how much the sharpness of tuning is improved 
by its use. Of course, one must not use reaction 
in the aerial circuit, but one can use it in the other 
circuits. We have not found reaction completely 
effective, however, as far as getting rid of disturb- 
ance from ships is concerned, and we have been 
making a good many experiments lately on the 
tuned circuits which I think were described in the 
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first number of Modern Wireless. For convenience 
one may call them the Hinton rejector circuits, 
though I am not sure that Mr. ton was the 
first person to use them. 

The circuit which we have found most satisfactory 
from the point of view of reducing disturbance is 
shown in Fig. 12. A shunt is connected across the 
tuned secondary circuit (see Fig. 12) consisting of a 
condenser and inductance with reaction coupled back 
on to the platecircuit of the detector valve, both the 
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Fig. 12. Receiver with ubsorption circuit coupled to 
the reaction tnduetance for reducing interference. 


secondary circuit and the shunt circuit being tuned 
for the received wavelength. Now in such a 
circuit, if one calls Lw the reactance of the coil, 
then the impedance across the circuit for currents 

5 
R 
R being the sum of the resistances of the condenser 
and the coil. Therefore, one can make this circuit 
of practically infinite impedance for signal currents 
that it is desired to receive, and one can make 
the circuit of relatively low impedance for such 
signals as it is desired to eliminate ; one can design 
the coil within limits, to give very high selectivity. 
We have found this circuit extremely good. The 
sgnal comes in and produces a current in the 
antenna, and is received on the tuned circuit 
coupled to the antenna, but if anything comes in 
that is not of the right frequency it goes through 
the rejector circuit. If it is of the right frequency, 
it goes on to the grid of the valve and then through 
the transformer and so on to the next rectifying 
valve which is coupled to it through a transformer 
in the ordinary way. 

Another circuit which is very good is the tuned 
anode circuit with which I expect niost people 
are now familiar. We have also experimented 
with this circuit as shown in Fig. 13, the rejector 
circuit being used also, but without reaction. 

The “tuned anode” circuit seems to give 
stronger signals than the tuned transformer circuit, 
with the rejector circuit 


of the frequency for which it is tuned is 
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With these circuite we can get Birmingham and 
Glasgow separately and clearly. We also get 
London and Manchester without any mutual 
interference. We also get Cardiff without any 
appreciable interference. I do not claim that 
as anything very remarkable, but it is something 
that we find is possible to do with these circuits. 
The arrangement we have had most experience 
with is the Hinton rejector circuit, and with that 
we have almost got rid of ships, but not completely. 
Seaforth station is a very difficult station to elimi- 
nate because it uses a rapidly damped spark. 
Such stations are more difficult to cut out than those 
using continuous waves. 

The last thing I want to speak about is disturbance 
due to direct induction. That is, of course, very 
troublesome and particularly with us, because we 
are working in a laboratory where there are a 
great many varying currents which cause induced 
E.M.F.’s. The method we have tried to get rid 
of these disturbances has been to put the receiving 
circuits in metal cases. That is not completely 
effective. Another method that can be used if there 
is an alternating current disturbance, is a re- 
sonance ’’ shunt on the antenna. That is a shunt 
which is tuned for the frequency of the disturbance 
that it is wished to get rid of. Another method 
which I have not actually tried but which does 
almost as well (so I was told by one of my. old 


Fig. 13. 


Another circutt with rejector. 


students who has an alternating current lighting 
supply) is simply to screen the valve. I do not 
know whether this would be effective in all cases, 
I rather doubt it, but in his case the unpleasant 
hum that is produced by alternating current 
induction almost entirely disap ‘ 

I have only touched on a few of the methods 
that have been tried for getting rid of these dis- 
turbances, and if J have said anything to interest you 
or to promote a discussion of other devices which 
other people have tried with equal or greater 
success, I shal feel that my lecture has not been 
in vain. 

[The discussion which followed the reading of 
the paper will appear in the next issue.] 
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QUESTIONS AND ANSWERS 


J. F. F.“ (Swansea) submits a diagram of a 
four-valve receiving set which he proposes to build, 
and asks for criticism. 

We have examined the diagram and particulars 
submitted. The circuit is correct. We suggest, 
however, that you increase the number of turns on 
your anode coil to cover a length of approximately 
4”. The proposed coils should then enable you 
to receive satisfactorily on wavelengths up to 
1,200 metres. : 


J. M. (Manchester) asks (1) For a diagram of 
a set employing crystal rectification and a single 
valve H.F. amplifier. (2) Which is the most selective 
type of tuner to employ. (3) For the best crystal 
or combination of crystals for use in the above set. 
(4) If it is possible to radiate energy from an aerial 
when using this set. 

(1) A circuit is given in Fig. I. (2) A loose- 
coupled tuner is satisfactory. (3) A number of 
types may be used, but for stability we recommend 
a carborundum crystal with a small battery and 
potentiometer, as indicated in the diagram. (4) 
It is possible, but if care is taken you need not 
fear that oscillating energy will be generated in 
the aerial circuit. 


tt NUTTY °° (Sheffield) asks (1) For the names 
of purchasers of burnt-out valves and the prices 
given. (2) For the cost of replacing burnt-out 
filaments in Mullard valves, and the names of 
firms undertaking this work. (3) For a three-valve 
receiving circuit employing detector and two L.F. 
valves, using transformer coupling and two variable 
condensers, circuit to be of a type approved by P. M. G. 
(4) Why a circuit comprising and two L.F. 


valves will not tune down below 350 metres when a 
No. 35 De Forest coil is used with an aerial 40’ long, 
single wire, and a 0:0005 condenser in series. 

(1) E. McDay & Co., 16, City Chambers, Broad 
Street, Birmingham. Prices would be furnished 


on application. (2) From 64. to 8s. The Leeds 
Flint Glass Co., Ltd., Aire Bank Lamp Works, 
Hunslet, Leeds. See advertisement pages of this 
journal. (3) In Fig. 2 a circuit is given using 


Fig. 1. “ J.M.’’ (Manchester). Diagram of a 


receiver with the valve operating as a high-frequency 
amplifier and the crystal as rectifier. — 


valves as suggested with a two-coil tuner. This 
circuit is non-radiating. (4) We think you have 
made a mistake in your wiring. A No. 35 De 
Forest coil has a natural wavelength of 85 metres, 


Fig. 2. Nutty ’’ (Sheffield). Here we have a three-valve receiver the first valve operates as a 
rectifier, and the others as note magnifiers. 
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which may be increased to 471 metres with a 
0:001 mf. condenser in shunt with it. 

S. M. W.“ (London, N.20) asks for particulars 
of instructional classes in Wireless theory and 
practice. 

We would advise you to look through the ad- 
vertisement pages of recent numbers of this Journal, 
where you will find the desired information. 


W. H. (Sutton) submits wiring diagram of 
H- valve receiver, and asks (1) Is wiring correct. 
(2) Whether two 2-volt accumulators would be used 
for this set, and their length of service on one charge. 
(3) The number of turns for a set of basket coils to 


O= LT 


LT. 70 
Ti 
ZX 


Fig. 3. W. H.” (Sutton). 
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one of these coils of 50 turns should be sufficient. 
(4) When one pair of telephones is in use, the two 
outside terminals are employed. For two pairs, 
one tag of each pair of telephones is inserted 
in the middle terminal. The other two are inserted 
in the two outside terminals. 


S. A. M.“ (Doncaster) gives a diagram and 
description of his two-valve set, and after describiny 
symptoms arising during operation, asks for advice 
on the continued falling off in signal strength. 

The falling off in signal strength is probably 
due to the pressure of the H.T. battery falling 
after a little use. 


+ HT 


The first valve operates as a 


rectifier and the second as a note magnifier. 


receive the Hague concerts. 
three telephone terminals. 
(1) Your wiring diagram is not correct. We 
suggest that you rewire your set according to the 
diagram given in Fig. 3. (2) The two 2-volt 
accumulators coupled in series will give you a 
4-volt unit, but as you do not state the ampere 
hour capacity of each accumulator, we cannot 
advise you what service you will obtain from them 
on one charge. (3) On a 2” diameter former 
wind a number of coils of 80 turns each with No. 28 
D.S.C. wire. Use two of these in series with two 
tappings taken frorn each coil, for the aerial tuning 
inductance ; a 0-001 variable condenser should be 
used in parallel with this coil. For the secondary, 
three of these coils will be required in series, with 
two tappings from each coil, and a 0-0005 variable 
condenser in parallel. For the reaction coil, 


(4) The reason for the 


J. T. S.“ (Glasgow) asks if it ts practicable 
fo use the city electric supply mains (250 volts D.C.) 
as a high tension supply for a six-valve receiver. 

It is practicable to use the D.C. public supply 
mains for the H.T. supply, and we suggest that 
you adopt the arrangement given in Fig. 4. The 
choke coils would each consist of a winding of 


IRON CORE 
CHOKE COILS 


Fig. 4. J T.S.” (Glasgow). Method of tubing 
H.T. supply for valves from the direct current mains. 
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5,000 turns of No. 34 S.S.C. copper wire on an iron 
wire core 3“ in diameter. We would also refer you 
to Fig. 90 in “The Amateurs’ Book of Wireless 
Circuits (F. H. Haynes). 


„ ARIO '' (Keighley) asks (1) If it would be 
practicable to use a lead in taken from either end of 
a 100 ft. single wire aerial. (2) If there is any 
objection to using a 0:0005 mfd. variable condenser 
across the anode tuning coil instead of the 0-0003 mfd. 
condenser which we advise. (3) Whether a three · plate 
condenser could be connected to give better tuning. 

(1) It would be quite practicable to use a lead in 
at either end of a single wire aerial, providing, 
of course, that the end of the lead in which was not 
in use, be kept properly insulated. (2) The ob- 
jections to the use of the 0:0005 mfd. condenser 
are that when the moving vanes are in the zero 
position, the condenser still has appreciable capacity, 
which is a disadvantage when tuning in to a wave- 
length closely approaching the natural minimum 
of the anode coil, also a large value condenser 
reduces the sharpness of tone and the voltage 
across the coil. (3) When a 0-001 mfd. variable 
condenser is used in the aerial circuit, it will be 
found of great assistance in fine tuning to bridge 
the terminals of the 0-001 mfd. condenser with 
another variable condenser of the size you suggest. 


A. K.“ (Charlton) asks with reference to the 
diagram given in reply to T. A. T. (Acton, W.), 
in the issue of April Tth, how should he arrange 
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Fig. 5. A. K.“ (Charlton). Method of con- 

necting a surtch so that the resistance · capacity, tuned 

anode, or transformer method of coupling may 
be used. 


the switching in order to employ any of the following 
methods of H.F. intervalve coupling: resistance 
capacity, tuned anode, or H.F. transformer. 

A diagram of the switching arrangement is 
given in Fig. 5. 
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„F. E. C. (Herts) asks for advice on a method 
of connecting a reaction coil to his three-valve set, 
in which the valve combination is one H.F. amplifying 
valve, detector and one L.F. amplifier. 

To include a reaction coil in your set it will be 
necessary to break the lead which connecta 
the primary of the L.F. transformer with 
the. anode of the detector valve. In this lead 
include a coil which couples magnetically to the 
H.F. transformer. You are then employing re- 
action in the most conveniént way. The arrange- 
ment is shown diagrammatically in Fig. 6. 


H.F. 
TRANSFORMER 


“ F. E. C. (Herts). Method of con- 


Fig. 6. 
necting a reaction coil. 


H. V.“ (Wisbech) asks whether he will be able 
to receive PCGG using the valve and crystal receiver 
described on page 724, March 3rd tssue. 

The receiver is designed for short wavelengths 
only. To receive longer wavelength signals, coils 
may be added. Try three more coils connected 
in the aerial circuit and four more joined in the 
anode circuit. 


N OTE —-This section of the magazine is placed 
ut the disposal of all readers who wish 


io receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules :—(1) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers, Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the Questions and Answers ” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which ts for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a ‘‘ nom de plume.” (5) In view 
of the fact that a lurge proportion of the circutts and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of Is., or 3s. 6d. for a maximum of 
four questions. (7) Four questions ts the mari- 
mum which may be sent in al one time. 
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Spark Interference on Broadcast Wave- 
lengths. 

It is necessary to seriously consider the 
difficulties experienced by listeners-in in 
coastal regions to short wave and broadcast 
telephony arising from interference by ship 
stations transmitting on flatly tuned spark 
systems. 

Letters are continuously arriving drawing 
attention to the impossibility of receiving 
broadcasting with apparatus of the type usually 
sold for the purpose, and attention has fre- 
quently been drawn to the matter in the daily 
press. Complaints are also put forward by 
retailers of broadcast apparatus owing to their 
inability to guarantee that their apparatus 
will receive the broadcast transmissions in 
coastal towns without interference. Well modu- 
lated telephony and highly damped spark 
transmission, the former on a wavelength 


band of from 350 and 420 metres, and the 
latter on 600 metres, must certainly overlap 
when reception is arranged with a single 
circuit tuner, and interference must arise in 
view of the fact that ship stations usually 
employ a power of 11 kW. 

Attention was drawn to this interference by 
Prof. Marchant in his recent paper before the 
Radio Society of Great Britain, in particular 
with regard to the difficulties experienced in 
the Liverpool district from approaching ships 
and a busy land station. 

It is hard to suggest what should be done 
to remedy this trouble. It is quite obvious 
that it would be a very difficult matter to alter 
the wavelength band for ship working as the 
present equipments would not allow of any 
wide change from that at present allocated, 
whilst on the other hand there are so many 
broadcast receivers now in use designed for 
reception only on the existing broadcast band 
of wavelengths. 

It would seem that the only solution would 
be to stipulate sharper tuning for the 600 
metre spark transmitters. Looser coupling 
of these transmitters, and more care in tuning, 
might have the desired effect of reducing 
interference to a satisfactory extent. Ship 
stations are now usually equipped with either 
synchronous rotary or quenched gaps, which 
are specially designed for the purpose of re- 
ducing damping in the transmitting aerial 
circuit, but whether or not such apparatus 
is functioning efficiently and achieving the 
desired object, is a matter of conjecture. 

If broadcast reception in coastal towns is 
to go ahead, something must be done, and 
possibly a way out of the difficulty may be 
found by the introduction of regulations 
defining the degree of damping to be used by 
ship transmitting stations and careful observa- 
tion by the authorities as to transmitters 
emitting waves extending on either side of 
the specified wavelength band. 
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Development in Interference Elimination 


The recent Invention by Mons. Y. Marrec. 


8 $ * 


Wireless World ” Photo. 
The apparatus comprises high and low frequency amplifiers followed by a low frequency oscillator, which 
is employed to heterodyne the detected and amplified signals. The pitch of the resultant note is regulated 
to suit a number of low frequency narrowly tuned seleotor circuits. 


"~ 


1 


Wireless World“ Photo. 

An inker is operated by either the morse signals or the spacing between them. Successful demonstrations 

of the reception of American stations have been given in unfavourable surroundings in London on a frame 
aerial of seven foot sides without the slightest interference by jamming or atmospherics. 
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Graduating a Barometer in Millibars. 
By H. E. ApsHgap, B.A. 


practice to give the atmospheric pressure 
in millibars instead of inches. As old 
- barometric instruments do not contain this 
graduation, I hope the following article 
will induce some to add it to their aneroids, 
etc. One advantage in so doing is that the 
eye becomes accustomed to the look of the 
scale, and then the mind ceases to oppose 
a prejudice against what is a scientific improve- 
ment. 

What are millibars? Those whose school 
days have gone a long way back may satisfy 
themselves by saying it is a “ pounds-per- 
Square-inch graduation in the metric system.” 
Pressure is always given as the quotient of 
a force by an area; unit pressure is unit 
force on unit area. The metric force unit 
is a dyne, the area unit a square centimetre. 
This unit is very small, and a million such 
units are taken as the barometric unit and called 
a bar, and this is about the average air 
pressure. To save decimals, we work in 
thousandths and say we have 970, 1,000, 
1,050 millibars, as the case may be, rather than 
0-970, I:000, 1:050 bars. We are already 
accustomed to millimetres, milliamps, and so 
this should not be difficult of comprehension. 

The scale may be either white lines on black 

wrapping paper as in the photograph, 
or, for those who have no Chinese white paint, 
black lines on white. The former is the less 
obtrusive. The scale may be pasted on the 
outside of the glass if the pointer is not too 
far away. By the way, speaking of Chinese 
white, may I digress a moment. In a drawing 
intended for photographic reproduction, no 
attempt should be made to erase erroneous 
lines, they should be covered up with dabs 
of thick Chinese white, and the alteration will 
be invisible. PA i i 

Returning to main subject, we have 
these two facts to go upon. A length of 3} 
inches is equal to 110 millibars, and a pressure 
of 999 · o millibars is equivalent to 29°50 inches 
of mercury. Take therefore a sheet of paper 
and draw an arc having the same radius as 
that of the aneroid scale. Along this mark 
V 
and divide this by trial and error into exactly 


J| practice en give the atmospheric pressure 


An Aneroid barometer with the new scale fitted, 
by means of which tt is possible to take readings 
direct in millibars. 
eleven parts. It will not be necessary to emplo 
such an extended scale as this, about sis of 
these will cover most requirements. Draw 
a larger arc of such a radius that it will fit 
nicely on to the aneroid face and produce 
these six divisions outwards from the centre 
on to it. Each is then sub-divided into ten 
parts and the larger units numbered from 
970 to 1,030. This scale is inked in and cut 
out and pasted on so that the division 999 is 
opposite 29°50 as in the photograph. Those 
who are not accurate draughtsmen may pre- 
fer to work on a circle of much larger radius 
and produce their lines inwards on to the 
correct arc. In either case a fine needle may 
be stuck through the centre and the set square 
swung round it in drawing the lines. If in the 
reader's aneroid the 29 ·5 does not occur at 
the top, one end of the scale, of course, will 

need to be extended so as to centre it. 

I wonder if readers have noticed how very 
sensitive an aneroid is to changes of pressure. 
If the hand is very carefully set and the instru- 
ment taken upstairs to the next floor, a slight 
fall will be visible. 
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Improving Quality in Loud Speakers. 


The Filter Feed Circuit and Construction 
of an Instrument for reducing distortion. 


electro-magnetic reproducing devices, 

may be divided, according to the 
method of winding, into two classes, known 
respectively as high resistance and low resis- 
tance wound. The former are connected direct 
in the plate circuit of the last valve of the 
amplifier, and the windings consist of very 
many turns of wire, which is necessarily very 
fine owing to the small space available, the 
total resistance being generally 2,000, 4,000 
or even 8,000 ohms. In the case of the low 
resistance type, the primary of a step-down 
low fequency (iron core) transformer is con- 
nected in the plate circuit and the loud speaker 
is connected across the secondary or low resist- 
ance winding of this transformer. The coils of 
the loud speaker are, in this case, wound with 
a fewer turns of larger diameter wire, the total 
resistance being usually 120 ohms. Neither 
type may be said to be the better, as each has 
both advantages and disadvantages. The high 
resistance type is slightly more expensive to 
wind and is ess robust, and as the whole of 
the plate current of the last valve, which may 
be a power valve, is flowing continuously 
through the windings, there is a danger of the 
latter being overheated and burnt out.” 
In addition to this, if the plate current of the 
valve is large, and the magnetic system of the 
loud speaker is not very large there is a danger 
of the latter being magnetically saturated. 
Th's point is enlarged- upon in a later 
paragraph. 

In the case of the low resistance type, the 
dangers of overheating the winding and of 
magnetic saturation are avoided. A dis- 
advantage is, however, incurred in tha the 
speech is unavoidably distorted to some extent 
by the use of an iron-core transformer. Owing 
to the fact that the characteristic or perme- 
ability curve of iron is not a straight line, 
some distortion always occurs when speech 
currents are passed through an iron-core 
transformer. 

The reason for this may be seen from the 
curve in Fig. 1, which gives the value of the 
magnetic field for different values of the 


JL speakers, in common vith other 


magnetising force. It will be seen that the 
variation of magnetic field with the change of 
magnetising force is not uniform, so that the 
speech pulsations are not reproduced with 
absolute faithfulness. The distortion is, of 
course, a minimum when the transformer is 
operated on the straight part of the curve. 


MAGNETIC FIELD FLUX DENSITY 
(LINES PER CM?) 


MAGNETISING FORCE 
(AMPERE TURNS PER CM) 


Fig. 1. Curve showing that the relationship between 

magnetising force and magnetic pull is not uniform. 

This is one of the contributory causes of distortion in 
amplifying apparatus having iron cores. 


The phenomenon of hysteresis is also 
responsible for some distortion. It is thus 
clear that the addition of an extra iron-core 
transformer, after those used to couple the 
low-frequency amplifying valves, is detri- 
mental to the purity of reproduction in the 
loud speaker. 

The use of a filter circuit such as is described 
below ensures that the loud speaker windings 
shall not be damaged by excessive plate current, 
whilst at the same time avoiding the distortion 
introduced by the use of an iron-core trans- 
former. 

This very desirable double effect is produced 
by separating the speech pulsating currents 
from the steady plate current so that the 
former alone pass through the loud speaker 
windings, a shunt path being provided for the 
steady plate current. Fig. 2 is a diagrammaticar 
representation of the plate current of a low 
frequency amplifying valve. OA represents 
the steady plate current which. flows directly 
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ulsations at audio frequency being p 
by the varying potentials applied to the grid. 
Now the loud speaker is actuated solely by 
the pulsations, and the only effect of the 
steady plate current is to heat the windings of 
the loud er. The object of the filter is 
to enable the pulsations alone to pass through 
the loud speaker. 

A circuit diagram of the device is given in 
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Fig. 2. Typical form of current fluctuations in the 


plate circuit of note magnifying valve. 


Fig. 3. In series with the loud speaker is a 
large fixed condenser C, of 4 or 5 microfarads. 
This prevents the steady plate current from 
passing through the loud speaker, whilst 
offering a low impedance to the speech pulsa- 
tons. The iron-core choke L is shunted 
across the loud speaker and condenser C 
together, and provides a path for the steady 
plate current, whilst at the same time its 
inductance is so large that it offers a very 
high impedance indeed to the speech pulsa- 


LOUDSPEAKER 
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Fig. 3. An arrangement for preventing the steady 
plate current from passing through the windings of 
the Loud Speaker. 


tions. The effect of the arrangement is that 
the steady plate current flows through the 
choke L and the speech pulsations pass through 
the condenser C and actuate the loud speaker. 
As the speech oscillations do not pass through 
the choke circuit, no distortion is introduced 
by this, and the desirable features of the low 
resistance winding are obtained without its 
disadvantages. 

With regard to the actual details of a 
practical circuit, the construction of fixed 
condensers is too well known to need repetition. 
If it is intended, however, to p i 
item, condensers of the Mansbridge type are 
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very suitable, a couple of 2 mfd. condensers 
of this type in parallel being quite satisfactory 
and not too expensive (Fig. 4). As to the 
choke, this, of course, must have a large induc- 
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TO AMPLIFIER 


Fig. 4. Connections of an instrument for preventing 

the steady plate current from passing through the 

Loud Speaker winding. The fluctuating component 

of the plate current is fed through the condenser to the 
Loud Speaker. 


tance, and should be of generous proportions. 
A closed iron circuit should be used, the cross- 
sectional area being not less than half a square 
inch. A suitable winding will be obtained by 
winding about 10 ozs. of No. 34 S. W. G. double 
silk covered copper wire on a cardboard former. 
The parts of the filter may if preferred be 
mounted on an ebonite deck in a box. 

The method of connecting to the amplifier 
and loud speaker is shown in Fig. 5. 

Apart from the safeguard against a “ bu n- 
out, the device does not have a great c ffect 
on the quality of reproduction as obtained in 
an ordi high-resistance loud speaker, 


4 


Fig. 5. Constructional details of an instrument for 
operating the Loud Speaker, embodying the principles 
described. 7 
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unless the latter is being used to give a volume 


of sound which is large relative to the size of 
8 loud speaker. In cases, however, where 

very large volume of sound is required, as, 
for ex example, when eee a large number 

ple in a hall, the device is extremely 
useful, the loud notes being kept much purer 
Owing to the magnetic system of the loud 
speaker not becoming saturated. A further 
glance at Fig. 1 will make this clearer. It 
will be noticed that at higher values of the 
magnetising field, the curve flattens out, 
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i. e., a given fluctuation of magnetising current 
does not produce such a large fluctuation of 
magnetic field as is the case lower down the 
curve. The result is that the volume of sound 
is not so great and the reproduction becomes 
“ fluffy.” By the use of the filter circuit, 
however, this effect is entirely avoided. As 
pointed out above, the effect is more noticeable 
when a large volume of sound is required, as 
the plate current in a power amplifier may be 
of the order of 40 milliamperes or more. 
E. J. W 


Novel Ideas and Inventions. 
By Puirie R. Coursey, B.Sc., A. M. I. E. E. 


AN ATTACHMENT 
FOR DUAL AMPLIFICATION. 

HE advantages and utility of dual 

amplification—or reflex circuits as they 

are sometimes called—are to-day known 
to most experimenters, but not everyone has the 
inclination to build a special amplifier or receiv- 
ing set for the purpose. It is, however, possible 
to obtain the advantages of such special appara- 
tus by making but a trifling addition to any exist- 
ing amplifying and receiving apparatus, without 
in any way interfering with its existing con- 
struction or wiring.* For instance, consider 
the case of a five-valve receiver sketched in 
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Circuit and method of connecting component instru- 
ments for introducing dual am a dade 


*See British Patent No. 194459, by P.G.A.H. 
Voigt. 


outline in the figure consisting of a high frequency 
valve, a detector, and three L.F. valves. 
The H.F. valve and the detector valve are 
shown in outline only at X. The output from 
the detector valve is joined to the grid and 
filament of the first L.F. valve V,, the sub- 
sequent L.F. valves being designated by V. 
and V, the plate circuit of the last valve 
including the telephone receivers T. Between 
the valves Vi and Va, and between V, and V, 
are the usual L.F. intervalve transformers. 
This or any similar arrangement may be 
converted so that one of the L.F. valves acts as 
: high-frequency amplifying valve as well by 
a simple addition such as is sketched in the 
upper part of this -figure. This addition 
consists of a valve with input terminals to 
which the aerial circuit can be connected or 
coupled, instead of joining it directly to the 
A and E terminals of the two-valve unit X, and 
with a H.F. coupling (shown as a H.F. trans- 
former in the diagram) in its output circuit. 
In the grid circuit of this valve is a bypass 
condenser Ci, connected across two leads 
P, Pr. In the plate circuit of this valve is a 
similar bypass condenser C, connected across 
two similar leads P P,. These four leads, 
P, P P, P., can be plugged into the socket of 
say the valve Vz, so that the filament supply of 
15 valve Va serves to light this extra valve 
„while the lead P, plugs into the grid socket 

ME the valve V,, and P, into the plate socket. 
The two leads * should also be joined to the 
A and E terminals of the first two- valve unit X. 
Thus when this is done the aerial circuit is 
first coupled to this valve V, (which is still 
really the middle valve of the L.F. amplifier, 
V,V,V3), which acts as a high-frequency 
amp valve. The output of this valve, 
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through the leads Y, passes to the first valve 
in the unit X (which may be a high-frequency 
valve), thence to the second valve, the detector, 
thence to the first L.F. valve Vi in the normal 
manner. From the output of this valve V,, 
the energy passes through the L.F. intervalve 
transformer T,, thence out through the con- 
necting leads P, P, to the outside valve Va“, 
which replaces the valve V, thence back into 
the L.F. amplifier again through the leads 
P, P.. 

Such an attachment, if properly arranged, 
may prove a useful addition to any existing 
receiving set. 


A REJECTOR SYSTEM.* 

It is well known that protection from 
a disturbing signal may be obtained by 
including in the tuning circuits a separate 
tuned circuit comprising a coil and condenser. 
One method of connection consists in joining 
the rejector circuit across the ordinary tuning 
circuit. Signals with the frequency of the 
aerial circuit will pass through the ordinary 
tuning device, and little will pass through the 
rejector. Signals of different frequency, how- 
ever, will find an easier path through the 
rejector circuit, and only a small current will 
be sent through the ordinary tuned circuit. 

The smaller the damping of the rejector 
circuit, the better will it perform, but it is 
difficult to construct coils and condensers 
with small losses without considerable expense, 
- and without them having considerable 
dimensions. Thus, to reduce the coil losses, 


A simple rejector circuit. The reaction coil may be 
coupled with the coil of the rejector circuit to com- 
pensate for resistance losses. 


British Patent, April 27th, 1923 No. 174,636. 
Gesellschaft Für Drahtlose Telegraphie M.B.H. 
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the coil is constructed with turns of large 
diameter of stranded wire, and with the turns 
spaced. The difficulty experienced is that 
the large coils themselves act as collectors of 
energy, and further, where several such 
rejectors are employed, it is difficult to so 
place them that they do not interact. 

It is known that a valve amplifier may be 
connected to an oscillatory circuit to reduce 
its damping. It can therefore be arranged 
that the rejector circuit may be connected so 
that the values used in the receiver may operate 
to reduce the damping. The rejector coil may 
therefore be constructed of fine wire, and 
further, no great precautions need be taken 
to keep the condenser losses low. The small 
size of the coil makes it easily possible to 
provide screens, such as metal boxes, which 
will serve to prevent interaction with other 
rejectors or other portions of the receiver. 

Thus in a particular case, instead of em- 
ploying a coil 100 millimetres in diameter by 
9 millimetres long, a coil yo millimetres 
internal diameter and 30 millimetres external 
diameter by 1-5 millimetres long is satisfactory. 


THE GAUMONT LOUD SPEAKING 
TELEPHONE. 

The essential feature of this loud speaker 
is the elimination of the ordinary rigid 
diaphragm which usually has a pronounced 
resonant property and causes distortion of 
the sounds emitted by the apparatus. Instead 
of an ordinary diaphragm either acted upon 
directly by the magnetic system, or indirectly: 
by a reed or coil controlled by the magnetic 
system, the Gaumont loud speaker* has the 
movable coil forming part of the diaphragm 
itself. The coil, which is preferably con- 
structed of aluminium wire, is formed in a 
cone shape, and either stuck on to or woven as 
part of a cotton or silk cloth to form a cone- 
shaped diaphragm. The poles of a powerful 
electro-magnet are shaped so that the magnetic 
field traverses the diaphragm and coil 
practically normal to the surface of the coil, 
so that the whole diaphragm is thrown into 
vibration by the action of telephone currents 
flowing through the coil. Owing to the shape 
given to the diaphragm, and to its not having 
any particular resonant period, the telephone 
can reproduce sounds without distorting, 
suppressing or accentuating the harmonics, 
so that a purer sound is produced. 


British Patent No. 193,339, by the Société des 
Etablissements Gaumont. 
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A PRACTICAL COURSE IN THE PRINCIPLES OF WIRELESS 


EXPERIMENTS 


FOR THE RADIO AMATEUR 


By Maurice CHILD. 


Vice-Chairman of the Radio Socicty of Great Britain. 


EXPERIMENT NO. 10. 


To obtain a knowledge of the way in 
which a thermionic valve operates. 

The apparatus required is as follows :— 

1 Hard R Valve. 

1 Valve Holder. 

1 8-10 Variable Resistance. 

l 6-volt Accumulator Battery. 

1 105-volt Dry Cell Battery tapped in divisions 
of 15 volts (approximately ). 

2 Single P&e Switches. 

l Milliamperemeter registering from 0 to 5 
milliamperes. 

1 Voltmeter, registering from 0 to 10 volts. 

3 or 4 Dry Cells. 

1 Potentiometer. 

With the apparatus which he already has 
in his possession, the experimenter will have 
arrived at a stage when he can now receive 
radio signals. As to whether these signals 
will be strong or weak will depend on many 
factors, some of which are not immediately 
under his control, such as the distance separat- 
ing him from the particular transmitting 
station whose signals he is receiving; the 
efficiency of his aerial to receive signals from 
the particular direction he requires them ; 
and the unknown absorption of wave energy 
due to local surroundings, both at the receiving 
and transmitting stations. The main point, 
however, is that provided signals can be 
obtained, the experimenter will soon be able, 
with a little practice, to find on what stations 
he can rely for signals of a constant and useful 
strength for comparative purposes. Before 
he has been very long receiving, however, he 
will require to obtain the signals a good deal 
stronger or from greater distances, and there- 
fore the author is of the opinion that it is 
important that any apparatus used for the 
strengthening of signals should be thoroughly 
understood, theoretically as well as practically. 

It may be pointed out that the average 
experimenter at first desires to obtain very 
strong signals, and frequently wastes a great 


deal of time and money in employing apparatus 
or circuits which do not give the results he 
desires. If, however, he will follow out the 
next few experiments in detail, it is hoped 
that much time and 
expense will be saved. 


8 Fig. 16 shows a 
As N general sketch of the 
2 inside connections of 
a three- electrode valve, 

termed a Triode.“ 


The projection shows 
the relative position of 
the pin contacts at 
the base, and careful 
scrutiny will disclose 
where these pins are 
connected inside the 
valve itself. Thus F, 
and F, are connected 
1 to each side of the 
filament F. G is con- 
nected to the spiral 
G, known as the grid, 
and Pi to the cylinder 
known as the plate. 
The valve- holder 
should preferably be 
of a type where good 
quality ebonite is em- 
ployed in encasing the 
sockets for the valve- 
pins. The majority 
of valve-holders on 
the market are of 
composition, some of 
which are good from 
an insulation point 
of view, but some of 
which the author believes are not. In this 
connection very high insulation of a valve 
socket is essential, as the slightest leakage 


Fig. 16. The three-elec- 
trode valve, showing the 
method of connection be- 
tween electrodes and 
connecting pins. 


JULY 7, 1923 


from the grid pin to any of the other pins, is 
going to cause erratic results from time to time, 
and such irregularities in the valve’s behaviour 
will be extremely difficult to trace. 

As an alternative to encased valve holders, 
four separate brass sockets can be fixed to a 
flat sheet of good quality ebonite. 


Fig. 17. The fitting of a small lamp in place of a 
connecting strap in the H.T. battery will protect it 
from damage by short circuit. 


The milliamperemeter is an instrument 
which many experimenters will feel somewhat 
alarmed at the prospect of having to buy, as 
it is not a necessity for actually receiving signals. 
To the serious photographer the exposure 
meter is reckoned an essential thing, although 
in itself it does not actually take photographs, 
and in the same way the milliamperemeter 
is to the radio experimenter what the exposure 
meter is to the photographer. It enables him 
to know what he is about, and must therefore 
be part of his equipment. 

With regard to the 100-volt battery, this 
has commonly become known as a high tension 
battery, in order to distinguish it from the 
accumulator or 6- volt battery used for lighting 
the filament of the valve. If the experimenter 
is prepared to put down two or three pounds 
in obtaining a really good battery to start 
with, it will pay him to set up a number of 
small Leclanché cells of the loose-liquid 
variety. The author has had such a battery 
in constant use for a period of eight months, 
and it is still giving exactly the same voltage 
across its terminals as when it was set up. 
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The only trouble that has been experienced 
with it was due to two of the cells apparently 
getting short-circuited internally, although it 
was difficult to notice any particular cause for 
this. In any case the matter was quickly 
put right by two pairs of new elements re- 
placing those worn out, at the cost of Is. 
If the experimenter prefers it, however, a dry 
cell battery made up of units giving from 15 
to 16 volts can be obtained, and in this case 
it will be found desirable to insert a small 
3°5 volt lamp in series as indicated in the 
photograph, Fig. 17. In the event of a short 
circuit accidentally taking place between the 
positive and negative wires of this battery, the 
lamp will be fused. This will cost the experi- 
menter 3d. or 4d. to renew, and therefore he 
will be careful not to short-circuit the battery 
subsequently. On the other hand, without the 
lamp, instead of the 3d. or 4d., the cost may 
be £1 to 25s. for a new battery. A short 
circuit lasting a few minutes would be sufficient 
to practically ruin a dry cell high tension 
battery. 

With regard to the accumulator, there are 
many good makes of these on the market, 
and the author finds it difficult to recommend 
any particular types as being far superior to 
others. 

And now as to the experiment itself. The 
apparatus must be joined up in the manner 
indicated in Fig. 18. The single pole switches 
are closed, while the filament resistance is ad- 
justed to a position so that when the voltmeter is 


POTENTIOMETER 


100 VOLT 


eee 2 2 a a ap — 
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+ 
4 
m 
D 
< 


Fig. 18. Connections of apparatus for showing the 
effect of the potential of the grid on the current which 
flows in the H.T. battery circuit. 


placed across it the voltage registered is 2. 
If the voltmeter is connected directly across 
the accumulator battery, it should register 
6 volts when the battery is fully charged and 
the filament is alight. The difference between 
the reading of the voltmeter when placed on 
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the filament resistance and when placed across 
the accumulator battery, is the voltage which is 
across the filament itself. 

It is important that the experimenter should 
realise how the voltage of the accumulator 
battery is distributed around the filament 
circuit. In this way he will remember that 
when the resistance is placed in the position 
shown in the diagram, 1.e., between the 
negative terminal of the battery and the 
filament, there is a voltage drop across it, and 
that any point of the filament must be at a 
higher voltage than the negative terminal of 
the accumulator battery. 

The high tension battery should be adjusted 
to give 30 volts, and the potentiometer 
slider should be at the positive end of the 
winding. In this case the grid of the valve 
will have exactly the same voltage as the nega- 
tive end of the filament. 

This can be proved by taking the wire 
marked X from the potentiometer slider 
and connecting it directly to the negative 
terminal of the filament itself. It will be 
observed that the milliamperemetre reading 
is the same in each case. This reading should 
be noted for future reference. The wire 
marked X” should now be placed on the 
negative terminal of the accumulator battery. 
The grid will now be at a negative voltage in 
relation to the negative end of the filament, 
and if the voltage drop on the resistance is 
2 volts, we should say that the grid is 2 volts 
negative. The milliamperemeter will now 
register the plate circuit current, and the read- 
ing should be noted. If, now, the wire 
“X” is reconnected to the ee 
and the slider is moved towards the top, a 
position can be found where the milliampere- 
ngs _Tegisters the same current as when the 

“ X was joined to the negative terminal 
of t the battery. The slider at this point will 
therefore indicate — 2 volts in relation to the 
negative end of the filament. If the slider 
is moved up still further a position may 
be found where the plate circuit current 
is reduced to zero. The grid voltage values 
for the above result will vary, of course, with 
different types of valves, and it is for this 
reason that it is necessary for the experimenter 
to fix up the apparatus suggested in this 
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experiment in order that he may not be working 
in the dark. 

The experiment may be extended by re- 
versing the battery on the potentiometer, in 
which case it will be found that the plate 
circuit current as indicated bythe milliampere- 
meter rises as the potential on the grid is 
increased in a positive sense in relation to 
the negative end of the filament. 

If it is desired to know the voltage applied 
between the grid and the negative end of the 
filament, the voltmeter may be used for this 


PLATE CURRENT Na LIAMPERES) 


Fig. 19. Curves plotted from the results obtained 
an this experiment, showing the relationship between 
grid potential and plate current. 


purpose, in which case the wire shown from 
the voltmeter to the negative terminal of the 
6-volt battery will be permanently connected 
to G.” By taking careful readings both of 
the voltmeter and the milliamperemeter, it 
will be possible to plot a series of curves on 
Squared paper, somewhat similar to those 
shown in Fig. 19. It will be noted that these 
curves vary in length according to the value 
of the high tension battery voltage. It is 
important that the experimenter should 
thoroughly grasp the meaning of these curves 
so that at any future time he will know exactly 
what is the normal plate circuit current with 
any given voltage applied to the grid, either 
in a positive or negative sense. For these 
tests it is necessary that the filament resistance 
is Kept at a constant value, or, putting it 
another way, the filament current should be 
constant. 
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HERTZITE 


Broadcasting, whilst stimulatin agate ia the design of multivalve amplifiers, has revived the 


use of the crystal detector, an 


this revival has given rise to the introduction of a variety of 


crystals. Most of these crystals are however similar to Hertzite in a more or less degree in com- 
position and action. This article e e introduction of Hertzite is of special interest to 


users of 


s well-known crystal. 


By W. J. Fry. 


in this country of the crystal known as 
“ Hertzite,” and which name was given 
it by me. The crystal was made for Messrs. 
Russell & Shaw, and as far as I know, I do 
not think that the process of treatment is 
known by anyone else in this country. The 
greatest difficulty in producing Hertzite is 
that of obtaining suitable minerals, as generally 
speaking these are scarce, as the generality 
of minerals are unfit for the necessary chemical 
treatment. Any mineral which shows the 
slightest signs of natural radio sensitivity is 
ctically useless, as this feature, instead of 
ing improved by treatment, is practically 
destroyed. Certain crystals which are quite 
insensitive are often capable of being made to 
reach maximum sensitivity. A crystal that is 
naturally friable, usually becomes very hard 
after treatment, and loses its crumbly nature. 
What change is imparted to the crystal sub- 
jected to the process is hard to discover, 
but the fact remains that all naturally hard 
crystals are much more sensitive than soft ones, 
and this fact may have something to do with 
the phenomenon. 

In the original treatment a large percentage 
of tellurium was fused into the crystal. In 
this process only six pieces could be treated 
at a time, with a loss sometimes of four of 
them. After considerable research I have 
now evolved a process by which the use of 
tellurium is unnecessary, and fifty or sixty 
pieces can be produced by one treatment 
practically without loss, which is a complete 
revolution of the older method. It is not 
generally known that FHertzite can 
produced in three forms. Firstly, the generally 
known species of fine or coarse granular 
formation; secondly, a striated form; and 
thirdly, in a form which is practically the 
prototype of bornite in colour and appearance. 
Most people presumably are of the opinion 
that only the very bright silvery granular 
crystal is of any use, but this is for want of 
better knowledge, as some of the dull grey 
specimens are of great sensitivity, for “ all 
is not gold that glitters.” 


[i is Gouna of the cyoal known as 


To-day, many different crystals purporting 
to be Hertzite are on the market, some of 
them being practically useless. Hertzite 
should retain its sensitivity after fracturing, 
whereas the so-called specimens on the market 
are not only friable, but not uni-sensitivè, and 
some very insensitive. A knowledge of the 
proper way to use Hertzite is of great 
importance. The best results are obtained 
by mounting the crystals in a cup with either 
Wood’s metal or blowpipe solder. Screw 
contacts are not always satisfactory as they 
tend to fracture the crystal and hold it only 
in a few positions, which may not present 
the most suitable faces. The cat's whisker ” 
contact should be made by using about four 
pieces of not larger than No. 40 S.W.G. 
copper wire pulled down straight and arranged 
to make a micrometer contact, fixed in a 
horizontal lever which should have a spring 
of some sort. A small Grover washer is good 
for providing side pressure to the arm and 
damp any lash. The use of the commonly 
used stiff spiral single pointed brass contact 
is very detrimental to the functioning of the 
crystal, and gives too heavy a contact, which 
causes a breaking up of the mineral. I have 
seen many instances of detectors failing to 
work on this account, the bases of the detectors 
glistening with minute particles of disinte- 
grated crystal. I have even known of 
knitting needles being used for point contact, 
which is an absurdity, while the users pronounce 
Hertzite as being useless. 

Crystals are often mounted within glass 
tubes, and when this is done provision should 
be made for ventilation, otherwise condensation 
will occur at times in the tube, moistening the 
mineral and rendering it insensitive. If 
Hertzite is properly treated and not fingered 
it will maintain its sensitivity practically 
indefinitely. I have specimens which I made 
twelve years ago which have been lying about 
quite unprotected, and still give signals of 
maximum strength. Some of these were 
taken to the White Sea in 1914, and signals 
obtained there which were inaudible with 
any other crystal. 
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Radio Communication Co., Ltd., Slough. 
ecu Taylor, 49, Idmiston Road, W. Norwood, 


.E.27. 
T. Moor. Castlemaine,” Lethbridge Road, Southport. 
Hounslow. 
Radio Communication Co., Ltd., Barnes, S.W.13. 


W Halstead, “ Briar Royd,” Briar Lane, Thornton-le- 
ylde. 
A. Pearl, 5, Sharon Road, Chiswick, W. 


A. W. Sharman, Kelvin Lodge, r, Morella Road 
Wandsworth, S.W. 

O. H. Relly, Stratton,“ De Roos Road, Eastbourne. 
Davis, Thornton Heath, London, S.W. 

E. Gaze, 3, Archibald Street, Gloucester. 

A. C. Bull, 25, Fairland Road, West Ham, E. 15. 

D. H. W. Swiney, 18, Southchurch Road, Southend-on- 


Sca. 

H. H. Burbury, Crigglestone, Wakefield. 

G. Sutton, 18, Melford Road, East Dulwich, S.E.22. 
Dudley F. Owen, Limehurst,“ Sale, Nr. Manchester. 
William Le Queux, St. Leonards-on-Sea. 

Dudley F. Owen, “ Limehurst.“ Sale, Nr. Manchester. 
J. H. A. Whitehouse, Hampstead, London, N.W.3. 
Marconi's Wireless Telegraph Co., Ltd., Writtle. 
Daimler Motor Co., Kelvinside, Nr. Glasgow. 

Basil Davis, The Pavilion, Marble Arch, W. I. 

J. H. Reyner, 69, Station Road, Chingford. 

W. E. Cooke, 29, Empress Avenue, South Chingford. 


Burton-on-Trent Wireless Society (Hon. Sec.), 66, 
Edward Strect, Burton-on-Trent. 
Science Societv, The School, Oundle, Northants. 


R. Brooks King, Widcombe, Taunton. 

Norman D. B. Hyde, 92, Littledale Road, Egremont, 
Cheshire. 

J. C. Elmer, 14, Gordon Square, Birchington, Kent. 
J. C. Elmer, 14, Gordon Square, Birchington, Kent. 
B. Hippisley, “ Ston,” Easton Park. Bath. 

C. Atkinson, 17, Beaumont Road, Leicester. 

M. Child, 60, Ashworth Mansions, Maida Vale, W. g. 
A. C. Davis, 105, Brynland Avenue, Bristol, 

R. E. Miller, 65, Malden Road, New Malden, Surrey. 
W. Burnet, ro, Coverdale Road, Sheffield. 

W. Burnet, ro, Coverdale Road, Sheffield. 

W. Burnet, 10, Coverdale Road, Shetheld. 

A. T. Lee. The Court, Alvaston, Derby. 


Barrow and District Wireless Association; Market 
Tower, Barrow-in-Furness. 
W. D. Norbury, 51. Chilwell Road, Beeston, Notts. 


W. K. Alford, Rosedene.“ Camberley, Surrey. 

F. H. Haynes, 5, Regent Square, W. C. I. 

F. H. Haynes, 26, Avenue Road, S. Tottenham, N.15. 

F. G. Bennett, 16, Tivoli Road, Crouch End, N.8. 

W. Ison, 80, Harnham Road, Salisbury. 

D. Sinclair, 19a, Ladbroke Gardens, W. 11. 

L. McMichael, 32, Quex Road, W. Hampstead, N.W.6. 

T. I. Rogers, 2. Park Hill, Moseley, Birmingham. 

W. J. Fry, 22. Thirsk Road, Lavender Hill, S. W. 11. 

F. C. Grover, 20, Rutland Road, Ilford. 

C. Willcox, 21, George Street, Warminster, Wilts. 

V. Corelli, 41a, Grove Road, Eastbourne. 

L. M. Baker, Ruddington, Notts. 

F. Foulger, 118, Pepys Read, S.E.14. 

Burndept, Ltd., Aerial Works, Blackheath, S. E. ;. 

S. Rudeforth, 54, Worthing Street, Hull. 

eee Manley, Jr., 49a, Arthur Road, Wimbledon Park, 
W. 19. 
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2HH 
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211 
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218 
21 
21 U 
2IV 


Experimental Transmitting Stations 


Rev. D. Thomas, St. Paul’s B.P. Scouts, Bournemouth. 
H. C. Binden, 32, Oxford Road, Bournemouth. 


Manchester Wireless Society, Houldsworth Hall, 
Deansgate, Manchester. 


Rev. J. A. Gibson, 18, Daniel Street, Bath. 


Birmingham Wireless Experimental Club, Digbeth 
Institute, Birmingham. 


J. V. Newson, 139, Oimside Street, S. E. 15. 
R. H. Kidd, Marlborough House, Newbury. 


Lawrence Johnson, Park View, Hinde House Lane, 
Pi tsmoor, Sheffield. 


Lawrence Johnson. Park View,“ Hinde House Lane, 
Pitsmoor, Sheffield. 


Lawrence Johnson, Park View,“ Hinde House Lane, 
Pitsmoor, Shefheld. 


W. J. Henderson, 2, Hollywood Road, S.W.10. 

L. Bland Fiag, 61, Burlington Road, Bayswater, W. z. 
H. W. Nunn, 49, Leigh Road, Highbury Park, N.5. 
1st Taunton Scouts, Parish Buildings, Wilton, Taunton. 


Thomas Forsyth, ‘“ Wenslea,“ Ashington, Northumber- 
land. 


Thoinas Forsyth, ‘‘ Wenslea,” Ashington, Northumber- 
nd 


Gilbert Irvine, 12, Treborth Street, Liverpool. 


The Halifax Wireless Club. Secretary, L. J. Wood, 
V. M. C. A., Clare Hall, Halifax. 
Rev. W. P. Rigby, St. Lawrence Vicarage, Bristol. 


Allan Cash, Foxley Mount, Lynn, Cheshire. 

A. L. Megson, Talbot Road, Bowdon, Cheshire. 

A. L. Megson, Talbot Road, Bowdon. Cheshire. 

L. H. Lomas, Highneid, Summerseat, Ni. Man- 


chester. 
F. M. J. White, Winchcombe Lodge, Buckiebury, 
Nr. Reading. 


W. G. Gold. Rosedale,” Belwel! Lane, Four Oaks, 
Nr. Birmingham. 
T. Boutland, Snr., “ Ashington,” Northumberland. 


T. Boutland, Jnr., “ Ashington,” Northumberland. 
A. A. Campbell Swinton, 66, Victoria Street, S. W. I. 
Siemens Bros., Ltd., Woolwich, S.E,18. 

A. A. Campbell Swinton, 40, Chester Square, S. W. I. 
Bristol. 

H. C. Woodhall, ro, Holborn House, E.C.r. 

A. W. Fawcett, 11, Leigh Road, Clifton, Bristol. 

F. O. Read, Kingsway, W.C.2. 

AA Hale and R. Lyle. 36, Dagnall Park, S. Norwood, 
R. H Klein, 18, Crediton Hill, W. Hampstead, N.W.6. 
H. Beresford, Wylde Green, Birmingham. 

H. Beresford, 213, Bull Street, Birmingham. 


F. A. Love, “ Ivydene," Guildford Park Road, 
Guildford. 
W. Bemrose, Four Winds,” Littleover, Derby. 


E. S. Firth, 5, Manor Road. Harrow. 

S. W. Bagh, 2, North Lane, Canterbury. 

C. G. Bevan, Technical College, Cathay Park, Cardiff. 
Southport Wireless Society, Queen’s Hotel, Southport. 
Southport Wireless Society, Queen’s Hotel, Southport. 
County High School for Boys, Altrincham, Cheshire. 


H. R. Goodall, Fernlea,“ Winchester Road, Bassett, 
Southampton. 

J. E. Fish, Thornley,” Station Road, Thornton-le- 
Fylde, Nr. Blackpool. 

. A. Ward, 26, Marlborough Road, Sheffield. 
Rev. W. H. Doudney, St. Luke’s Vicarage, Bath. 
Rev. W. H. Doudney, St. Luke’s Vicarage, Bath. 
G. A. E. Roberts, Twyford, Nr. Winchester. 


L. F. White, 10, Priory Road, Knowle, Bristol. 
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21W 
2IX 
2JB 
2J0 
2JD 
2JF 


2JG 
2JH 
2JJ 

2JK 


2JL 
2JM 
2JN 
2JO 
2JP 
2JQ 
2JS 


2JU 


2JV 
2JW 
2JX 
2JZ 


2KA 
2KB 
2KC 
2KD 


2KF 


2KG 
2KH 


2KK 


2KL 
2KM 


2KO 
2KP 
2KQ 


2KR 


2KS 
2KT 
2KU 
2KW 


2KX 
2KY 
‘2KZ 
2LA 
2LB 

2LD 
2LF 

2LG 


2LI 


2LK 
2LL 
2LO 
2LP 
2LQ 


2LR 
2LT 


2LV 
2LW 


2LY 
2LZ 
2MA 


G. R. Marsh, Mallards Close, Twyford, Winchester. 
S. G. Taylor, Littleover, Derby. 


P. H. Dorte, Downside Wireless Society, Downside 
School, Stratton-on-the-Fosse, Nr. Bath. 
I. H. Storey, Escowbeck,“ Caton, Lancaster. 


I. H. Storey, White Cross Mills, Lancaster. 


C. G. Williams, 22, Scholar Street, Sefton Park, 
Liverpool. 
W. A. Seed, Crigglestone, Nr. Wakefield. 


C. A, Barrand, “ Stefano,” Wellington Street, Slough. 
C. Worthy, 4, Riversdale Road, Egremont, Wallasey. 


Philip R. Coursey, Stamford House, Marchmont Road, 
Richmond, Surrey. 
G. G. Bailey, The Beeches,” Cowley, Middlesex. 


G. G. Blake, ro, Onslow Road, Richmond, Surrey. 
H. B. Burdekin, Bilton, Rugby. 

J. W. Whiteside, 30 ,Castle Street, Clithero, Lancs. 
M. C. Ellison, Huttons Ambo Hall, York. 

M. C. Ellison, Huttons Ambo Hall, York. 


Horace B. Dent, 25, Church Street, Leatherhead, 
Surrey. 

E. J. Pearcey, 115, Woodland Road, Handsworth, 
Birmingham., 

A. G. Robbins, Station Road, Epping, Essex. 

J. R. Barrett, Westgate Court, Canterbury. 

L. Vizard, 12, Seymour Gardens, Ilford. 


R. D. Spence, Craighead House, Huntly, Aberdeen- 
shire. 
N. Curtis, Belvedere,” W. Taunton. 


W. E. Earp, 675, Moore Road, Maperley, Nottingham. 
H. T. Longuehaye, 96, Barnmead Road, Beckenham 


Denison Bros., Experimental Station, Wainhouse 
Tower, Halifax. 


J. A. Partridge, 22, Park Road, Colliers Wood, Merton, 
S.W.1 


E. Hay, t Glendale,” Abernant, Aberdare. 


Ashley Wireless Telephone Co., Ltd., Renshaw Road 
Liverpool. 

Hutchinson & Co. (F. Pinkerton), 101, Dartmouth 
Road, Forest Hill, S.E.23. 

F. Pinkerton, 50, Peak Hill, Sydenham, S.E.26. 


52 ae 155, Escourt Street, New Bridge Road, 
ul 


C. S. Baynton, 48, Russell Road, Moseley, Birmingham. 
F. A. Bird, 13, Henrietta Road, Bath. 


Harold Taylor, The Lodge, Tottenhall Wood, Nr. 
Wolverhampton. 
E. Edmonds, 2, Yew Tree Road, Edgbaston, Birming- 


Ct Beakell, Mill Bank,” Church Street, Preston. 
J. E. Nickless, 83, Wellington Road, Snaresbrook, E. 11. 
A. J. Selby, 66, Edward Street, Burton-on-Trent. 

W. R. Burne, “ Springfield.“ Thorold Grove, Sale, 


W. Stanworth, Fern Bank, Blackburn. 

L. Pollard, 209, Cunliffe Road, Blackpool. 

B. Clapp, ‘‘ Meadmoor,” Brighton Road, Purley. 

H. F. Yardley, 121, Victoria Road, Headingley, Leeds. 
H. F. Yardley, 6, Blenheim Terrace, Leeds. 

R. J. Cottis, 4, Crondace Road, Fulham, S.W.6. 

P. Harris, Chilvester Lodge, Calne, Wilts. 

H. 


H. Whitfield, The Glen,“ Primrose Lane, Hall 
Green, Birmingham. 
C. H. Wilkinson, 14, Kingswood Avenue, Brondesbury, 
N. W. o. 


S. Kniveton, “Brooklands,” Normanton, Yorks. 
S. Kniveton, “ Brooklands,” Normanton, Yorks. 
The British Broadcasting Co., Strand, London, W.C.2. 
L. W. Pullman, 213, Golders Green Road, N. W. II. 
J. + Henderson, 18, Elm Hall Drive, Moseley, Liver- 


Seo fag att 6, Beattyville Gardens, Ilford. 


Arthur F. Bartle, '' St. Cyres,” 5, Coleraine Road, 
Blackheath, S.E.3. 
W. 


R. H. Tingey, 22, Leinster Gardens, W.2. 
AE Wireless, Ltd., 92, Queen Street, Hammersmith, 
W.6. 


H. H. Thompson, 59, Redlands Road, Penarth, Glam. 
F. A. Mayer, Stilemans,“ Wickford, Essex. 
P. S. Savage, 14-16, Norwich Raad, Lowestoft. 
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2MD 
2MF 


2MG 
2MH 
2MI 


2MK 


2ML 
2MM 


2MS 
2MT 


2MY 
2MZ 
2NA 
2NB 


2ND 


2NH 
2NI 
2NK 


2NL 
2NM 


2NN 
2NO 


2NP 
2NQ 


2NR 


2NS 
2NV 
2NW 
2NY 
2NZ 
20D 


20F 
20G 
201 

204 
20K 


20L 
20M 
20N 


20P 


200 
20 T 


20U 
20X 
20 


202 


2PA 
2PB 


2PC 


2PD 
2PI 

2PJ 
2PL 


2PN 
2PQ 
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Horace B. Dent, 
Westcliff-on-Sea. 
C. Chipperfield, Victoria Road, Oulton Broad, 
Lowestoft. 

Marconi Scientific Instrument Co., Ltd., 
Anne's Court, Dean Street, W. I. 

C. Creed Millar, = Arndene,” Bearsden, Nr. Glasgow. 
A. Lawton, Brownedge Vicarage, Stoke-on-Trent. 
L. McMichael, Ltd., Stag Works, Providence Place, 
Kilbum, N.W.6. 

A. W. Hambling, 80, Brondesbury Road, Brondesbury, 
N. W. o. 

R. C. Clinker, Bilton, Rugby. 

Cecil A. Hines, Watley, Twyford, Nr. Winchester, 
Hants. l 

R. H. Reece, " Basketts,“ Birchington, Kent. 
Marconi Scientific Instrument Co., Ltd., Ar. 
Chelmsford. 

H. M. Hodgson, Clifton House, Hartford, Cheshire. 
Jobn Mayall, Burfield,” St. Paul's Road, Gloucester. 
H. Frost, Longwood,” Barr Common, Walsall. 

J. W. Barnaby, Sylvan House, Broad Road, Sale, 
Cheshire. 

E. H. Pickford, Wingfield House, 6, Wilson Road, 
Sheftield. 

O. R. C. Sherwood, 41, Queen's Gate Gardens, S.W.7. 
R. H. Lyne, 41, Somerset Road, Dartford, 


P. Priest, 174, Woodside Road, Lockwood, Hudders- 
held 


held. 

F. J. Hughes, 129, Wells Road, Bath, Somerset. 
G. Marcuse, Coombe Dingle, Queen's Park, Caterham, 
Surrey. 

Brig. General Palmer, Hill Crest, Epping, Essex. 

H. R. Adams, Crescent Cabinet Works, Sutton Road, 
Walsall. 

H. G. Treadwell, Middleton Cheney, Banbury. 

R. J. T. Morton, 14, Woodside Road, Kingston-on- 
Thames. 

. Knowles-Hassell, Mount Pleasant Works, Wooden 

ox, Nr. Burton-on-Trent. 

M. Burchill, 30, Leighton Road, Southville, Bristol. 
H. Littley, Lodge Road, West Bromwich. 

H. Littley, Lodge Road, West Bromwich. 

J. N. C. Bradshaw, Bilsboro’, Nr. Preston. 

J. N. C. Bradshaw, Bilsboro’, Nr. Preston. 

E. J. Simmonds, “ Meadowlea,”’ Queen's Way, Ger- 
rard’s Cross, Bucks. 

H. C. Trent, Secondary School, Lowestoft. 

A. Cooper, 16, Wentworth Road, York. 
Colin Bain, 51, Crainger Street, Newcastle-on- Tyne. 
E. A. Hoghton, 52, First Avenue, Hove, Sussex. 

H. D. Butler & Co., Ltd., 222, Great Dover Street, 
London, S. E. 1. , 

H. D. Butler, Trebarwith,” South Hutheld, Surrey. 
H. S. Walker, Park Lodge, Brentford, Middlesex. 
Major H. C. Parker, 56, Shernhal) Street, Waltham- 
stow, E.17. 
Capt. G. Courtenay Price, 8, Lansdown Terrace, 
Cheltenham. 
D. P. Baker, Cleveland Road, Wolverhampton. 

Ilford and District Radio Scciety. Hon. Secretary, L. 
Vizard, 12, Seymour Gardens, The Drive, Ilford. 
Ilford and District Radio Society. Hon. Secretary, L. 
Vizard, 12, Seymour Gardens, The Drive, Hford. 

Dr. Ratcliffe, 22, Wake Green Road, Mc seley, 
Birmingham. 
Captain E. J. Hobbs, th Tank Battalion, Warchain, 
Dorset. 
Worcester Cadet Signal Co., R.C. of Signals, Jur. 
Technical School, Sansome Walk, Worcester. 
G. Z. Auckland & Son, 395, St. John Street, E.C.1. 
D. E. O. Nicholson, 383, Upper Kennington Road, 
Lambeth, S. E. 11. 
A. G. Davies, Redcott,“ Park Road, Timperley, 
Cheshire. 
W. Harvey-Marston, The Manor, Wildenball. Staffs 
Loughborough College, Leicestershire. 
Loughborough College, Leicestershire. 

Major L. N. Stephens, Haddon House, Bridport 
Harbour, Dorset. 
J. Matthewson, 33, Chapel Road, Forest Gate, E.7. 
G. E. Mortley & Co.'s Test Station, Nelson Road, 
Tonbridge. 


Albion,“ Fleetwood Avenue, 


21-25, St. 
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A. E. Whitehead, Hollingwood,” King’s Ride, 
Camberley, Surre 


y. 
J: H. Gill, 18, Fourth Avenue, Sherwood Rise, Notting- 
am. 
J. Jardine, Hali Road West, Blundellsands, Liverpool. 


C. R. W. Chapman, Nirvana,” 44, Choplin Road, 


Wembley. 
G. Smith Clarke, Waverley Road, 


Kenilworth. 
J. Matthewson, 33, Chapel Road, Forest Gate, E.7. 


H. H. Lassman, 429, Barking Road, East Ham, E.6. 
An E. J. Symonds, 12, Addison Avenue, Holland Park, 


Glenroy,” 


Dr. H. W. Estgarth-Taylor, 320, Humberstone Road, 
Leicester. 
J. Ayres, roth Wimbledon B. P. Scouts, 18, Seaforth 
Avenue, New Malden, Surrey. 

S. Alderton, 1 1,542, Stratford Road, Hall Green, 


irmingham. 
C. Hewins, 42, St. Augustine Avenue, Grimsby. 
Hurst & Lucas, 3, Mayford Road, Balham, S.W.12. 
J. Bever, 85, Emm Lane, Bradford. 

R. J. Hibberd, Grayswood Mount, Haslemere, Surrey. 
A. Hobday. Flint House, Northdown Road, Margate. 
P. Pritchard, Blenheim House, Broad Street, Hereford. 
L. C. Grant, 3, Langhorn Street, Newcastle-on-Tyne. 
F. W. G. Towers, 12, Mayfield Road, Handsworth, 
Birmingham. 

S. Ward, ‘‘ Ravenswood,” 339, Brixton Road, S. W.. 
C. C. Barnett, Lower Farm,- Nether Compton, Sher- 
borne, Dorset. 

Lucas & Hurst, 19b, Lansdown Road, Blackheath, 
S.E.13 

Alten ah Wireless Society, Breeze Crest, Plane 
Tree Road, Hale, Cheshire. 

Brian H. Colquhoun, 3, Eastbrook Road, Blackheath, 
S.E.3 

H. B. Grylls, Trenay,“ Fawton, Carew Road, East - 
bourne. 

G. W. Fairall, 27, Newbridge Street, Wolverhampton. 
E. W. Scammell. 147, Solihull Road, Sparkhill, 
Birmingham. 
H. A. Pound, 101, High Street, Broadstairs. 
Major F. S. Morgan, East Farleigh, Kent. 
A. E. Blackall, 7, Maple Road, Surbiton. 
S. Cross, 3, Norman Road, Heaton Moor, Nr. Stockport. 
F. W. Emerson, 178, Heaton Moor Road, Heaton 
Moor, Nr. Stockport. 
W. V. Waddoup, 56, Wellington Road, Handsworth 
Wood, Birmingham. 
Thomas Hesketh, 42, Castle Hill Avenue, Folkestone. 
North Eastern Instrument Co., Durham Road, Low 
Fell, Gateshead. 
North Eastern Instrument Co., Rowlands Gill, Nr. 
Newcastle-on-Tyne. 
6, Manor Gardens, Merton Park, S. W. zac. 
D. Hanley, Forbury,“ Kintbury, Berks. 
D. T. Woods, Denley Villa, Parker Road, Bournemouth. 
Sir Hanbury Brown, Newlands,“ Crawley Down, 


Sussex. 

John Mayall, “ Burfield,” St. Paul's Road, 
Gloucester. 

C. Midworthb, “ Sumia,” Ridgeway Road, Osterley, 
Middlesex. 


F. L. Hogg, 37, Bishop’s Road, Highgate, N. 6. 

L. C. Holton, 112, Conway Road, Southgate, N.14. 
K. Graham Styles, 43, New Oxford Street, (2nd floor) 
London, W. C. I. 

K. Graham Styles, 
Road, Maidstone. 
R. J. Bates, 34, Abbeygate Street, Bury St. Edmunds. 
L. Mansfield, Cregneish,“ Ley Hey Park, Marple, 
Cheshire. 

A. J. Spears, 25, Rawlings Road, Bearwood, Smethwick, 
Birmingham. 

F. B. Baggs, 24, Westhorpe Street, S.W.15. 

H. Stevens, 25, Oaklands Road, Wolverhampton. 
The Wireless Society, Mill Hill School, N.W.7. 

H. Andrews, 8, North Grove, Highgate, N.6. 

H. W. Sellers, 18, Edgerton Grove Road, Huddersfield. 
H. W. Sellers, 18, Edgerton Grove Road, Huddersfield. 


Edinburgh and District Radio Society. Hon. Secretary, 
W. Winkler, 9, Ettrick Road, Edinburgh. 


“ Kitscot,”” 52, Bower Mount, 
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Dr. T. F. Wall, pert of Applied Science, The Uni- 
5 St. George's uare, Sheffield. 
Dr. . Wall, 5 of Applied Science, The Uni- 
ue 81 George 8 squares Sheffield. 
5 Swift, 49, Kingsmead Road, Tulse Hill, 


N H. Mansell, “ Woodfield,” Madresfield Road, 
vem. 
C. E. Stuart, Lyndon Lodge, Polesworth, Tamworth. 


F. Townsend, 46, Grove Lane, Ipswich. 

C. W. Andrews, “ e 26, Melody Road, 
Wandsworth Common, S. W. 18 

T. C. Macnamara, “ Clontarf,” 37, Rollscourt Avenua, 
Herne Hill, S. E. 24. 

F. O. Sparrow, 8, North Drive, Swinton, Manchester. 
E. W. Wood, 79, Colwyn Road, Northampton. 

E. W. Wood, 79, Colwyn Road, Northampton. 

A. R. C. Johnston, 87, Twyford Avenue, Acton, W. 3. 
Sydney Scott, Field Villa, Norton, Malton. 
Ernest Jones, Newholme, Hempshaw Lane, 
Offerton, Stockport. 

S. B. P. Barnes, 38, Avenue Road, Highgate, N. 6. 


E. J. Winstone, 53a, Gunterstone Road, W. Kea- 
sington, W.14 
Ernest W. Smith, 77, Grove Lane, Camberwell, S.E.5. 


W. Humphreys Burton, 103, Portland Road, 
Nottingham. 
A. R. Ogston, 43, Broomfield Avenue, N. 13. 


L. R. Richards, Mona,“ 25, Cholmeley Park, 
Highgate, N.6. 

Cotteridge Day Continuation School, King’s Nortoa, 
Birmingham. 

H. Lloyd, 3, Ventnor Place, Sheffield. 


no Cardiff Lord Mayor's Own Troop of B.P. Scouts, 
M.C.A., Boys’ Dept., Cardiff. 

The Radio Sonety 9. ‘Highgate, Highgate 1919 Club, 
South Grove, Highgate, N.6. 

W. Corsham, 104, Harlesden Gardens, N. W. 10. 


A. T. Headley, 253, Galton Road, Warley, Birmingham. 
W. Fenn, Holly Cottage, Polesworth, Tamworth. 
C. V. Stead, 29, Sholebroke View, Chapeltown, Leeds. 


A. S. Gosling, 63, North Road, West Bridgford, 
Nottingham. 
H. A. Blackwell, Whyte House, Bispham, Blackpool. 


S. E. Payne, Bush Hill Park, Enfield. 

H. Curtis, 26, Upper Hall Lane, Walsall. 

B. J. Axten, “ Ravenscourt,” 78, Ealing Road, 
Wembley, Middlesex. 

Burndept, Ltd., Aerial Works, Blackheath, S.E.3. 


J. Lipowsky, 614, Old Ford Road, Bow, E. 3. 
M. H. Drury-Lavin, Old House, Sonning, Berks. 
Alan C. Holmes, 60, Aire View, Cononley, Keighley, 


Yorks. 
P. G. A. H. Voigt, Bowdon Mount,” 121, Honor Oak 


H. B. ‘Old, | o, St. Jude's Avenue, Mapperley, 
Nottingham. 
H. J. Jackson, 8th Walthamstow Boy Scouts, 


W. K. Hill, 79, Beulah Hill, London, S.E.19. 

W. K. Hill, 79, Beulah Hill, Londoa, S. R. 19. 

E. H. Robinson, 125c, Adelaide Road, N. W. 3. 

H. H. Thompson, 44, Northumberland Road, Coventry. 

J. Pigott, Manor Farm, Wolvercote, Oxford. 

G. W. Joues, 8, Rosebery Street, Wolverhampton. 

C. W. Clarabut, Bedford Physical and Radio Society, 

** Beechcroft,”” Beverley Crescent, Bedford. 

R. L. Royle, “ Southwold,” Alderman’s Hill, Palmer's 

Green, N.13. 

G. R. Lewis, 10, Lansdowne Road, Ashton-on-Mersey, 

Manchester. 

F. J. Cripwell, Lonk Hill, Thorpe, Tamworth. 

J. W. Pallett, 111, Ruby Street, Leicester. 

5 N H. Wilson, 67, Broad Street, Hanley, Stoke-ca- 
rent. 

J. H. Brown, Redbrook,” Baguley, Cheshire. 

ae H. Gardner, Amblecote “Mouse, Brierley Hill. 
ta 


L. W. Burcham, “ Gauzecourt,” Chestaut Avenue, 
8 Broad, Norfolk. 
5 Int., 35, Crown Lane, Bromley Common, 


f. "Chadwick, 9, Raimond Street, Halliwell, Bolton. 
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2WZ 


2XA 
2XB 


2XC 
2XD 
2XF 


2XI 
2XJ 


2XK 
2XL 
2XM 
2XN 
2XP 


W.L. 


aran A. H. Hobson, 32, Wilbury Road, Hove, 


ussex. 
Rev. C. H. Townson, Wilts Farm School, Warmunster. 
< A Auckland & Sons, 35, Douglas Road, Highbury, 


H. Johnson, “ Avondale,” Chestnut Walk, Worcester. 
H. R. Gladwell, London Road, Abridge, Essex. 
E. T. Chapman, Hillmorton,” Ringwood Road, 


R. H. Wagner, 6, Maresfield Gardens, N.W.3. 


Sheffield and District Wireless Society, Dept. of 
Applied Science, Sheffield. 
Sheffield and District Wireless Society. Hon. Sec., 
L. H. Crowther, 18, Linden Avenue, Sheffield. 
Captain Edward Davis, 1 Pavilion,“ 222, Lavender 
Hill, Clapham Junction, S. W. 11. 
P. H. Dorte, wiside Wireless Society, Downside 
School, Stratton-on-the-Fosse, Nr. Bath. 
P. H. Horte, Downside Wireless Society, Downside 
School, Stratton-on-the- Fosse, Nr. Bath. 

.F. Payne, 22, Shakespeare Crescent, Manor Park, 
12. 
J. F. Haines, 36, Zetland Street, E. 14. 


H. A. Woodver, 1155 Buckingham Road, Heaton 
Moor, Nr. Stockport. 
D. F. Young, 23, Holcombe Road, IIford, Essex. 


Lewis T. Dixon, “ e 4, Haythorp Street, 
Southfields, S. W. 18 
Richard A. Miles, 4 Cambridge Green, New Eltham, 
London, S. E. . 
a R. Clay, Upper Longbottom, Luddendenfoot, 
or 
L. G. Boomer, 42nd Camberwell Troop, B.P. Scouts, 
51, Brook Street, S.E.1. 
G. E. Duveen, 40, Park Lane, W. I. 
W. J. Hewitt, 83, Reddings 
Birmingham.. 
woe Equipment, Ltd., 90, Charing Cross Road, 
C.2 


- Newtown, Dorset. 


Road, Moseley, 


T. M. Ovenden, 12a, Elgin Court, Elgin Avenue, 


Hampstead. 

Rolfe W. Piper, ‘‘ Elmhurst,” 62, Chiltern View Road, 
Uxbridge. 

A. W. Thompson, 32, St. Nicholas Street, Scarborough. 


W. P. Wilson, 1, Highland Road, Gipsy Hill, S.E.19. 
A. R. Pike, 17, Avonwick Road, Heston, Hounslow. 
G. W. Hale and R. Lyle, 36, Dagnall Park, S. Norwood, 


S.E.2 
“ Whitehouse,” Allport 


E. 25. 
George Milton, 
J. Harold F. Town, 4, Eversley Mount, Halifax. 


Cannock. 

F. E. B. Jones, Hill Crest,” Jockey Hill, Birmingham 
Road, Wylde Green, Birmingham. 

O. H. Patterson, 26, Allerton Road, Stoke Newington, 


N.16. 
“ Broadhurst,” Skelmersdale Road, 


C. R. Small, 
Clacton-on-Sea. 

General Radio Co., Transmitting Station, Twyford 
Abbey Works, Acton Lane, Harlesden, N. W. 10. 

A. oodcock, 1, Montagu Road, Handsworth, 


Birmingham. 
urner, Purley, Caldy, West Kirby. 
H. W. Gee, 44, Gordon Street, Gainsborough, Lincs. 
T. H. Isted, Terling, Witham, Essex. 
L. H. Soundy, 60, Bellevue Road, Ealing. 
G. F. Forwood, West Chart, Limpsfield, Surrey. 
H. W. Nunn, 49, Leigh Road, Highbury Park, N.5. 
F. J. Dinsdale, 14, Highfield View, Stonycroft, 


Liverpool. 
Benham, Woodbury Road, New Malden, Surrey. 


T. Eccles, 30, Thackeray Street, Liverpool. 
E. T. Smith, Rutlands, Felsted. 
The British Broadcasting Co., Trafford Park, Man- 


chester. 
Fellows, Ltd., Cumberland Avenue, Park Royal, 
N. W. ro. 


“ The Leicester Daily Mercury,“ Leicester. 

W. G. Kimber, Catford, S. E. 6. 

J. A. H. Devey, 232, Great Brickkiln Street, Wolver- 
hampton. 

A. E. Gregory, 77, Khedive Road, Forest Gate, E.7. 
A.H. Sheffield, 139, Wallwood Road, Leytonstone, E.11 


Walter C. Barraclough, 9, Rutland Avenue, Withington, 
Manchester 


House, 


H. Guy Mansell, Cleeve View, Harrington, Nr. Evesham. 


5AN 
5AO 
5AQ 
5AS 
5AT 


5AU 
5AV 
5AW 


5AZ 
5BA 
5BB 
5BG 
5BH 
5BK 


5BL 
5BM 


5BT 
5BV 


5BW 
5CB 


500 
50D 
5CF 
5CK 


5CP 
5CS 


5CU 
5CV 
SCX 
5CY 


5DA 
5DB 
5DC 


5DG 
5DM 


5DN 


5DO 
5DP 


5DS 
5DT 


5DV 
5DY 


5FH 
5FL 
5FR 
5FS 


5FZ 
5GB 


5GF 
5GI 
5GJ 


5GL 


5GP 
5GQ 
5GT 


5HA 
5HC 
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W. J. Joughin, 158, Sumner Road, Peckham, S. E. 18. 
H. H. Elson, 142, Birchfield Road, Birmingham. 

D. Douet, 10, Ruvigny Gardens, Putney, S. W. 15. 

F. A. Bourne, 10, Linley Road, Tottenham, N.17. 


Dubilier Condenser 2 (1921), Ltd., Goldhawk Road, 

l Bush, W. I 

Yon . Goodman, 94, Addison Road, Holland Park, 
14 


Robert W. Harvey, 25, Shakespeare Avenue, Ports- 
wood, Southampton. 

Frank Hough (Southport), Ltd., 60, Sussex Road, 
Southport. 

F. Charnley, 43, Reads Avenue, Blackpool. 

Captain Steven, Chase Motors, Ltd., Newcastle. 
Vickers, Ltd., Broadway, Westminster, S.W.1. 

J. B. Kaye, 12, Close Hill, Lockwood, Huddersfield. 
A. V. Simpson, 28, Westgate, Burnley. 

W. G. H. Brown, 52, Winstonian Road, All Saints, 
Cheltenham. 

Arthur E. Vick, x9, Gresham Road, Hall Green, 
Birmingham. 

J. T. Quick, 164, Portland Road, Edgbaston, Birming- 


L. V. Clark, 4, Compton Crescent, Grove Park. 


Hugh N. Ryan, 88, Home Park Road, Wimbledon 
Park, S.W.19. 
A. De Villiers, 161, Westminster Bridge Road, S.E.1. 


Capt. K. E. Hartridge, 14, Westbourne Crescent, 


W.2. 

Bath Electric Plating Works, Foxcombe Road, Bath. 
G. Ward Booth, Eastlands,” Queen's Road, Wisbech. 
Frederick G. S. Wise, 7, Vernon Road, Hornsey, N.8. 


L. H. Pearson, c/o Messrs. Pearson Bros., 54-56, Long 
Row, Nottingham. 
D. V. L. Fellows, 20, North Common Road, Ealing, 


W.5. 
G. R. Garratt, 35, Abbey Road, St. John’s Wood, 


N. W.. 


J. A. Walshaw, Garnett Villa, Otley, Nr. Leeds. 

R. J. Harrison, Seaton,” Walton-on-Thames, Surrey. 

A. Higson, 161, Cotton Tree Lane, Colne, Lancs. 

F Gordon, 133, Old Street, Ashton-under-Lyne, 
ncs. 

G. Gore, 24, Brucegate, Berwick-on-Tweed. 

C. H. P. Nutter, 243a, Selhurst Road, S.E.25. 

W. T Ake, “ Kasauli,” Devonshire Road, St. Annes- 

on-Sea. 

C. H. Stephenson, Penn Manor, Wolverhampton. 

A. N. Jackson Ley, Grove House, Albert Grove, 

Nottingham. 

Captain L. A. K. Halcomb, South Dene,” 106, Mill- 

houses Lane, Shefħeld. 

E. J. Watts, 6, Ashley Road, Salisbury. 


Sea Scouts’ Headquarters, Clacton Troop, Clacton-on- 


Sea. 
A. W. Fittian, 51, St. James’ Road, S.W.17. 
Hutchinson & Co. (F. E 101, Dartmouth 
Road, Forest Hill, S.E.2 
D. Whittaker, 56, Park Road, St. Annes-on-Sea. 
Chelmsford Radio Engineering Co., Ramsford End, 
Chelmsford, Essex. 
L. H. Lee, 155, Rosefield Road, Smethwick, Staffs. 
T. W. Pevensey, Lewisham, S.E. 
$ L. Jeffree, 191, St. James Road, Croydon. 

. A. Andrews, 1, Balmoral Mansions, St. 
Andrew’s Park, Bristol. 


Lincoln Wireless Society. Sec., J. T. James, 126, West 
Parade, Lincoln. 

L. Humphries, L. Humphries & Co., 6r, Geraint 
Street, Prince’s Park, Liverpool. 

H. Stopher, 14, Johnston Terrace, Cricklewood, N.W.2; 
R. Horrocks, 65, Leander Road, Thornton Heath. 
James Bevis, 4, Somerset Road, Linford Estate, 
Mucking Ford, Nr. Stanford-le- -Hope, Essex. 

N. G. Baguley (Hon. Sec.), Newark and District 
Wireless Society, The Park, Newark. 


J. E. Simpson, Baskerville,” Epsom Road, Guildford. 
F. W. Nightingale, Pikford Schools, Northampton. 


E. S. Dobson, Lorne House, Richmond Place, 
Ilkley, Yorks. 


R. Watson, 35, Fairview Road, Oxton, Birkenhead. 
J. A. Beveridge, ‘‘ Dunelm,” 8, Cluny Drive, Edinburgh 
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Henry St. John Ward, N.E. Coast W. Co., Ltd., 
Blenheim Chamber, 1, Crowtree Road, Sunderland. 
L. W. Birch, 30, Limesford Road, Waverley Park, 


S. E. 15. 

G. E. Vowles, St. Leonards, Hooley Street, Sherwood, 
Nottingham. 

E. A. Pollard, Spring Bank, Limefield, Blackburn. 
The National Physical Laboratory, Teddington. 

C. H. Gardner, Electrical Disposals Syndicate, 6, 
Market Place, Oxford Circus, W.1 

Baynham Honri, Cromwell Hall, E. Finchley, N. 2. 
C. A. Carpenter, 10, Crossley Street, Sherwood, 
Nottinsham. 

F. E. Harvey, Fairmead, Sunset Avenue, Woodſord 
Green, Essex. 

P. D. Coates, 55, Ennismore Street, Burnley. 


H. Featherstone, 3, Cumberland Gardens, Tunbridge 


Wells. 

J. E. Sheldrick, The Brambles,” Third Avenue, 
Denville, Havant, Hants. 

B. L. Stephenson, 12, Sheringham Road, Withington, 
Manchester. 

Wireless Equipment, Ltd. (Test Station). R. H. Brown, 
10, Coverdale Road, Shepherd’s Bush, W. 12 

J. S. Foord, 93, Herne Hill, S. E. 24. 

The British Broadcasting Co., Witton, Birmingham. 
D. Price-Jones, 45, Toothill Road, Loughborough, 
Leicestershire. 

W. Woods, 8, Brighton Street, Barrow-in-Furness. 
S. Wilkinson, Messrs. Bew & Co., Burslem, Staffs. 
W. C. P. Hepworth, Moorings, Dovercourt. 

M. G. Scroggie, 37, Cluny Gardens, Edinburgh. 


H. J. Cheney, 263, Thimble Mill Lane, Nechells, 
Birmingham. 
G. C. Beddington, ‘‘ Stagsden,’"’ West Cliff Road, 
Bournemouth. 
F. Westrup Coomber, Electrical Engineer, 58, The 
Tything, Worcester. 
G. M. Wood, 60, Pikes Lane, Glossop, Manchester. 
J. Earnshaw, 95, Mayfield Road, Sanderstead. 
I. W. Higgs, and J. S. Hobbs, 45, Howard Road, 
Westbury Park, Bristol. 
A. T. Wallace, te Brettenham,“ Hedge Lane, Palmer's 
Green, N.13. 
E. E. G. Allsopp, Ingle Nook, Wigginton Road, 
Tamworth. 
L. H. Soundy, 60, Bellevue Road, Ealing. 
Secreton and Mallet, Ltd., 149, Lowther Parade, 
Barnes, S. W. 13. 
J. G. Johnston, 48, Borough Road, Altrinchain. 
J. W. Clough, 142, Revidge Road, Blackburn. 
L. W. Pullman, 213, Golder’s Green Road, N. W. 11. 
N. Willson, “Claremont,” Tenbury Road, Kings 
Heath, Birmingham. 
A. G. S. Gwinn, 61, Carnarvon Road, Stratford, E. 15. 
R. Munday, 17, Malden Road, New Malden, Surrey. 
R. W. Hardisty, 5, Ethelbert Road, Canterbury. 
C. F. Howes, Enfield. 
W. Guthrie Dixon, 
Newcastle-on-Tyne. 
Colin Bain, 51, Grainger Street, Newcastle-on-Tyne. 
Manchester Wireless Society, Houldsworth Hall, 
Deansgate, Manchester. 
Manchester Wireless Society, Houldsworth Hall, 
Deansgate, Manchester. 
W. G. Wyatt-Ingram, 41, Lambeth Road, Brixton 
Hill, S.W.2 

H. Taylor, & Co. Electrical Engineers, Macaulay 
Street, Huddersfield. 
R. W. Galpin, Bank House, Herne Bay, Kent. 


A. C. Hulme, 39, Poplar Avenue, Edgbaston, Birming- 


ham. 

J. H. R. Ridley, Studley,” 106, Woodside Green, 

S. Norwood, S.E.25. 

The British Broadcasting Co., Newcastle. 

Eric P. Burgess, 2, Queens Road, Manningham, 

Bradford, Yorks. 

C. H. Friskarp, 23, Tennyson Street, Lincoln. 

Col. E. C. Jennings, Gelli Deg, Kidwelly, Carmarthen- 

shire, S. Wales. 

Ralph Bates. Holmeside,” St. Catherines, Lincoln. 

o F. Culen, 68, Queen's Drive, West Derby, 
iverpool, 

F. J. Wood, Belmont,” Upper Colwyn Bay, North 

Wales. 


Dip wood.“ Rowlands Gill, 


5OX 
50Y 


5PJ 
5PR 
5PS 
5PU 
5PV 
5QB 


5QD 


5QI 
5QM 
5QV 


5QX 


SRC 
SRF 
SRL. 
SRP 


SRZ 
58A 
580 
58D 
58F 
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C. H. F. Hubbard, 106, Putney Bridge Road, S. W. 15. 
Belvedere and District Radio and Scientific Society, 
Erith Technical Institute. 

A. Shaw, 8, Hall Road, Trawden, Nr. Colne, Lancs. 
C. Ratcliffe, 68a, Dewsbury Road, Leeds. 

J. E. Clatt, “ Melrose,“ Alexandria Road, Farnboro’, 
Hants. 

T. Allison, 33, Wilton Grove, Merton Park, S.W. 

R. G. Templar, 52, Aldervilie Road, Hurlingham. 


A. G. Bainton, R, Palace Road, Streatham Hill, 


S.W.2. 
G. H. Wray, 19b, Church Gate, Loughborough, 
Leicestershire. 


D. G. Bird, 8, Osborne Terrace, South Shields. 

V. R. Mills, 122, Hughenden Road, Hastings. 

85 L. Stollery, ‘‘ Fairmead,“ Vista Road, Clacton- on- 
ea. 

Holt & Dedman, Radio Engineers, 6, Raby Road, 

New Malden, Surrey. 

W. Brierley, 50, Gayner Park, Filton, Bristol. 

L. F. Hunter, 18, Tannsfield Road, Sydenham, S.E.26, 

John A. Sang, 22, Stranmillis Gardens, Belfast. 

Cant. H. I. Hughes (Hughes & Watts, Ltd.), Engineers, 

Oxton, Birkenhead. 

A. G. Wood, 93, Upper Tulse Hill, S.W.2. 

The Mercian Radio Co., Radio Works, Hinckley. 

The British Broadcasting Co., Glasgow. 

John Turner, Barwythe, Nr. Dunstable, Beds. 

J. K. Wilkie.“ Avondale,” Knowsley Road, Cressington 
Park, Liverpool. 

C. L. Naylor, 43, Hill Crescent, Longdon Road, Shrews- 
bury. 


Robert R. Morrison, Spring Grove, Kilbarchan, 
Renfrewshire. 
Capt. Ian Fraser, St John’s Lodge, Inner Circle, 


Regents Park, N. W. i. 
C. Bedford, Turton Hall, Gildersome, Nr. Leeds. 


J. W. Riddiough, Lawnside, Sandals Road, Baildon. 
Vernon J. N. Williams, ‘* Merok,’’ Lees Road, 


Bramhall, Cheshire. 
Percy A. Gooding, 16, Cambridge Road, Hammersmith, 
wW 


.6. 
F. R. W. Strafford, 3, Lee Road, Dovercourt. 
A. G. Suthers, ‘‘ Tilmore,’’ Petersfield, Hants. 
J. Bonnett, 159a, Turner’s Hill, Chesbunt, Herts. 
E. D'Eresby Moss, 4, St. George's Terrace, Regent's 
Park, N.W. 
H. Rayner, 32, Grange Road, Cleckheaton, Yorks. 
Ashton J. Cooper, 8, Cowley Road, Ilford, Essex. 
W. Dean, Bankleigh,“ Ramsgreave, Nr. Blackburn. 
Lieut. W. H. Llovd, 27, Copthall Gardens, Twickenham. 
Capt. R. Stanton Baugh, ‘ Longfield,“ Wake Green 
Road, Moseley, Birmingham. 
Capt. R. Stanton Baugh, “ Longfield, Wake Green 
Road, Moseley, Birmingham. 
A. Barber, 15, Harrington Terrace, Ledget Green, 
Bradford. 
J. Gardener, Lewis Road, Sutton, Surrey. 
H. Alchin, 78, Chester Road, Forest Gate, E.7. 
T. C. Lloyd Edwards, Trevor Hall, Ruabon, N. Wales. 
J. Croysdale, 5, Elm Grove, Burley-in-Wharfedale, 

eds. 

L. A. Jeffreys, 90, Harringay Road, Green Lanes, 
N.15. 
D. B. Fry, The Laurels,” Mayfield, Sussex. 
F. J. Wakefield. 31, Station Road, Church End. 
Finchley, N.13. 
Bernard Caldwell, 
Warrington. 
G. F. Kitchen, 10, Beech Road. Epsom, Surrey. 
G. C. Webb, ro, Osborne Road, Stroud Green, N.. 
S. W. Butters, 51, Clarendon Road, W. Croydon. 
Surrey. 
J. H. Ives, 49, Acme Road, Watford, Herts. 
The British Broadcasting Co., Cardiff. 
Dallas G. Bower, Van Buren, Upper Richmond, 
Putnev, S.W.15. 
J. B. Renshaw, “ Wireless House,” Old Chapel Street, 
Blackburn. 
C. E. Morriss, Southernbay,” Heron Hill, Belvedere, 
Kent. 
R. B. Cross, 9, Ormsby Avenue, Gorton Mount Estate, 
Gorton, Manchester. 


Caverswall, Lowe Walton, Nr. 
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5WZ 
5XR 
5XS 
5XT 


5XU 
5XY 
5YM 
5ZH 
5ZO 
SZR 


SZ 
GAA 


6AB 


6AF 
6AJ 
6AL 


6AO 
GA 


6BC 
6BQ 


6HX 
6IC 
6ID 


6IG 
GIM 


E. Wyndham Hettich, 1, King Street, Jersey. 
F. A. Tuck, 87, Mayo Road, N. W. 10. 
F. B. Thomas, 7, Mornington Villas, Wanstead, E. 11. 


P. B. Thompson, Ichose Side Place, Enfield Town, 
Middlesex. 

Thos. N. Lord, 6, Trafalgar Terrace, West Park Street, 
Dewsbury. 

J. C. Harrison, 10, Lake Road, Fairhaven, Lytham, 
„ancs. 

Captain E. H. Robinson, Langmead, Pirbright, 
Surrey. 

T. Allison, The Cromwell Engineering Co., 
Road, S.W. 
W. F. Mills, 
Cheshire. 

F. H. Austin, 52, Church Street, 
stairs. 

L. Headlan, Stakesby Road, Whitby, Yorks. 


Durham and Northumberland Collieries Fire and 
Rescue Brizade, The Rescue Station, 854, Scotswood 
Road, Newcastle-on-Tyne. (Frederick P. Mills). 
Durham and Northumberland Coilieries Fire and 
Rescue Brigade, The Rescue Station, 854, Scotswood 
Road, Newcastle-on-Tyne. (Frederick P. Milis). 
Robert H. Rice, 70, Seaside, Eastbourne. 


G. Ensoll, 25, Victoria Road, Dukinfield, Cheshire. 
ne Parker Morter, 49, Westow Hill, Upper Norwood, 
S.E. 


127, Fulham 
11, Stoney Hey Road, New Brighton, 
St. Peters, Broad- 


A. Ruddlesden, 24, Wakefield Road, Dewsbury. 


E. J. Jarvis, Naseby Cottage, High Road, Waltham 
Cross. 

W. Douglas Clague, White House, High Heworth, 
Gateshead. 

J. L. Cannon, 14, Woodcroft Avenue, Broomhill, 
Glasgow, 

G. H. Ramsden, ** Overdale,” Ilkley, Yorks. 

John C. Mason, 8, Westmoreland Road, New Brighton, 
Cheshire. 

Wm. C. Lingard, Bridgeholme Green, Chapel-en-le- 
Frith, Derbyshire. 

A. W. Eagle, 42, Park Lane, Tottenham, N.17. 

C. E. Tilley, 10, Guthlaxton Street, Highfields, 
Leicester. 

David Burne-Jones, 
Streatham, S. W. 16. 
A. C. Copsey, 27, Sutherland Road, Tottenham, N. 173 
E. J. Newton, 1, Jerningham Road, New Cross, S. E. 14. 


Captain L. A. K. Halcomb, South Dene,“ 106, Mill - 
houses Lane, Sheffield. 

A. B. Richardson, 9, Quarry Road, Hastings. 

W. H. Taylor, 37, Bridge Street, Warrington. 

H. H. Burbury, Crigglestone, Nr. Wakefield, Vorks. 
E. A. Wilson, Roxburgh,” 42, Heber Road, Crickle- 
wood, N. W. 2. 

L. A. Sayce, 5, Toward Terrace, Sunderland. 

P. Brian, 79, Lakey Lane, Hall Green, Birmingham. 
R. E Neale, Farnborough Road, Farnborough, Hants. 
National Wireless and Electric Co., Church Road, 
Acton, London, W. 3. 

Yorkshire. 

J. W. F. Cardell, ‘ Tretherras,“ Newquay, Cornwall. 
W. D. Keiller, 51, Highworth Road, New Southgate, 
London, N. 11. 

H. Saville, 1, Delamore Avenue, Stretford, Nr. Man- 
chester. 

W. J. Butler, 15, Algernon Road, Edgbaston, Birming- 
ham. 

C. H. Nokes, ‘‘ Misidia,” Ripley, Surrey. 

A. Jowett, 310, Hopwood Lane, West End, Halifax. 
F. Wheatley, Jnr., 24, Radnor Road, Handsworth, 
Birmingham. 

E. Brady, 6, Coltesgate Hill, Ripon, Yorks. 
Highgate. 


‘* Gwalier,” Rustic Avenue, 


6IX 
6JB 


6JL 
6JS 


6JV 
6JX 


6KF 


OLB 
6LJ -> 
6LW 


GMG 
KCLX 
BXH 
8AA 
8AB 


8AC 
8AD 


8AE 


8AE 
8AF 
8AG 


8AH 
8AN 


8AO 
8AP 


8AQ 
8AR 


8AS 


8AU 
8AV 


SAY 
8AZ 
8BB 
8BC 


SBF 
8BD 


8BG 
8BK 


8BM 
8BN 
8BQ 


8BS 
8BT 
8BV 
8B 
8CB 
8CC 
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W. G. Fudger, Priors wood Road, Nr. 
Godalming. 

Wimbledon Radio Society, Red Cross Hall, Church 
Road, Wimbledon, S. W. I 

— Edgeleigh, Warwick e Coventry. 


P. R. Solder, 76, Albert Road, Alexandra Park, 
N. W. 22. 
Capt. H. J. B. Hampson, 477, Earlham Rise, Norwich. 


R. J. W. Lankester, Wanderings Farm, Kingston 
Road, Kingston-on-Thanies. 

Worcester Cadet Signal Co. (R. C. of S.), Junior 
Technical School, Sansome Walk, Worcester. 

L. J. Fuller, Glenburn, Seagry Road, Wanstead » Essex. 


S. K. Lewer, London, N. W. e. 


R. C. Davies, *‘ Sunnyside,” 
Cradley Heath, Stafford. 

W. D. Lacey, 33, Woodbridge Road, Moseley, 
Birmingham. 
Protessor Wilson, University 
College, Strand, WwW C2 
Capt. C. H. Bailey, “ Gliffaes,” Crickhowell, 
gavenny. 
A. Riss, 38 bis, Boulevard Sainte-Beuve, Boulogne- 
sur-Mer, Pas de Calais. 
Léon Delov, 55, Boulevard Mont-Boron, à Nice, 
Alpes Maritimes, France. 
Achille Fabre, Rue du Roc, à Albi, Tam, France. 
J. Roussel, 12, Rue Hoche, à Juvisy-sur-Orge, 
Seine-et- Oise. 
Dr. Pierre Corret, 97, Rue Royale, Versailles, Seine-et- 


“ Brora,” 


22, Graingeis Lane, 


King’s 
Abei- 


of London, 


Oise. 
La T.S.F. Moderne, 11, Avenue de Saxe, Paris. 
Radio Club de France, 95, Rue de Monceau, Paris. 
Colmant, 16, Avenue de Robinson, à Chatenay 
ar Sceaux, Seine- et-Oise. 
larcel Cote, 7, Rue Lalo, Paris, 16e. 
Charles Biemans, 167, Boulevard du Montparnasse, 
Paris, 6e. 
Pepe Radio Club de l'Ouest, Boulevard Négrier, 
Le Mans, Sarthe. 


5 J. Peugot, Sous Roche, Par Audincourt, Doubs, 


rance. 
Sassi, Arpajon, Seine-et-Oise. 

Le Saulnier, Boisguillaume par Rouen, Seine 
Inférieure. 


Paul Coisy, 76 bis, Avenue du Chemin de Fer, 
Rueil, Seine-et-Oise. 

Barrelier. Le Mans, Sarthe, 

Yvan Vocs, (Radio Club de Reims), 20, Rue Worle, 
Reims. 

G. Thuillier, 11, Rue d'Ornan, à Alger, France. 
M. Borne, Place du Val, à Vanves, Seine. 

J. Laborie, 2, Rue du Midi à Neuilly, Seine, Paris. 
N. Druelle, 6, Rue des Domeliers, à Com- 
piczne, Oise, France. (President de Radio Association 
Comp.). 

Pierre Louis, 8, Rue de la Mouillére, Orleans, France. 
Dubois, 211, Boulevard Saint Germain, Paris, 
France. 

Nuisement-sur-Coole, Marne, France. 

André Voisembert, 27, Rue Jean Binet, à Colombes, 
Seine. 


à La Briquette, près Valenciennes, 


Berché, Villa Marie Thérése, Avenue des Coteaux, 
à Garches. (Seine-et-Oise.) 

Felix Gavaudan, 22, Boulevard de la République, 
Marseille. 

Pierre Delaunay, 1, Rue d'Astorg, Paris. 


Rédier, 9, Rue du Cherche-Midi, Paris. 

G. Perroux, 96, Boulevard du Montparnasse, Paris. 
Seksik, 47, Rue Reinard, Marseille. 

Dussagev, 29, Place du Marché, St. Honoré, à Paris. 
Henri Suquet, 18, Avenue Kleber, à Paris. 


Holders of Transmitting Licences are requested to keep the Editor advised 
of any changes in the above particulars that may be necessary, in order that 
corrections can appear in subsequent lists of additions and amendments. 


Operators of Receiving Stations can materially help holders of Experimental Transmitting Licences who carry 
out tests from time to time, by forwarding to the addresses given above, reports concerning transmissions heard. 


C 
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HIGH-SPEED TRANSMISSION 


MEMBERS OF PARLIAMENT VISIT ONGAR AND BRENTFORD. 


a hundred members of the Industrial 

Group of the House of Commons 
left Palace Yard, Westminster, on the morning 
of Wednesday, June 27th. The object of the 
expedition, organised by Marconi’s Wireless 
Telegraph Company, Limited, was to enable 
the members to see the latest commercial 
wireless practice in actual operation. 


O CCUPYING twenty-five Daimler cars, 


Spain. In every case an appreciative reply 
was received in a very short time. 

On leaving Radio House, the party pro- 
ceeded to the Company’s transmitting system 
at Ongar. Actually there are three separate 
transmitting stations, one for communication 
with France, another with Spain and Switzer- 
land, and a third with Canada. The members 
were particularly impressed by the simplicity 


speed stations at Ongar and Brentford. 


Photo : Barratts. 
One hundred members of the Industrial group of the House of Commons last week visited the Marconi high- 


Our photo shows Senatore Marconi with Mr. Godfrey C. Isaacs and 


Mr. Grattan Doyle, M.P. (on right), listening-in at Brentford. 


The party first visited Radio House, the 
Company’s London control office for the whole 
system of communications at the English end. 
The elaborate and efficient system of dealing 
with the large volume of traffic was here 
inspected, and the visitors took advantage 
of the facilities offered by sending a souvenir 
marconigram to the Ministers of Commerce 
of each of the countries served, viz., United 
States, Canada, France, Switzerland and 


of operation, each transmitting plant being 
under the control of one man only. The 
transmitting plant is actuated by high speed 
signalling keys, which are controlled direct 
from London. The receiving station at Brent- 
ford was finally visited. Before returning to 
the House, the members lunched at Brentford, 
and in response to a toast to his health, 
Senatore Marconi prophesied great improve- 
ments in long-distance radio communication. 
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The valve transmitter at the Ongar Station. It is interesting to note the handles 
for remote control and the compact layout of the apparatus. 
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The central power house at Ongar station showing the generators. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY—XIV. 


„ The series has been specially arranged so that the reader who follows each section as it appears 
will have obtained a complete wireless education with a minimum of time and trouble, and he will 
be in a position to successfully design his own wireless equipment. 

The last sections deal with series and parallel resonance, the study of which is so important to 
those who desire a clear understanding of wireless. 


By W. 


32.—Oscillatory Circuits. 

Having now dealt with the properties of series 
and parallel circuits (to which we shall return 
Jater in connection with radio circuits), it 
will be interesting to look into the action of 
oscillatory and coupled circuits. 

Suppose we have capacity, inductance and 
resistance connected as in Fig. 68 with switch 
S and battery H.T. When switch S makes 
contact at A, the 
condenser 1s 
charged up. The 
charging current 
which flows into 
the condenser 
passes through R, 
and energy is 
wasted in heat. 
The loss is equal 
to IR watts where 
I is the current. 
When, however, 
the condenser is 
fully charged, its 
back pressure is 
equal to that of the 
battery, i. e., there 
is now no charging 
current. While the 
current is flowing, 
a magnetic field is 
generated around 
the wires and the 
coil L. The field falls to zero with the charging 
current. It will be noticed the potential of 
the battery E is equal to the sum of the poten- 
tials across C, L and R at all instants during 
charging. 

When the condenser is fully charged we 
have Q, the charge in coulombs is equal to 
E x C, — the pressure times the capacity, 
and the energy stored in the condenser is 
CE? joules. Now if the switch is moved to 


Fig. 68. Showing the various conditions in an oscillatory 
circutt during the generation of oscillations. 


JAMES. 


B the condenser will discharge, and in so doing 
a magnetic field is set up in the circuit, princi- 
pally around L. Remembering that the 
current flow from a condenser is greatest 
when the pressure is smallest, it will be 
realised that when the potential difference 
across the condenser has fallen to zero the 


current at that instant is a maximum; there- 
fore the intensity of the 


magnetic field is a 
maximum. With 
no resistance, and no 
losses due to energy 
leaving the circuit 
through radiation, 
the energy stored 
in the circuit in the 
form of magnetic 
energy is equal to 
¿L1? joules. 
Obviously ¿LP = 
4CE? since we 
have assumed no 
losses. But now 
the pressure across 
the condenser has 
reached zero; 
therefore the 
magnetic field is 
collapsing, and, 
cutting the turns 
of coil L, is produc- 
ing a voltage and 

- returning energy to 
the circuit, which 1s charging up the condenser 

in an opposite direction. That is, the plates 
which were originally negative are now receivi 

a positive charge. When the whole of the energy 
associated with the inductance is stored as 
electrostatic energy in the condenser once 
more, the current has fallen to zero, the pressure 
across the coil is zero, and the condenser 
commences to discharge. The whole cycle, 
charging and discharging of the condenser, 
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is repeated, and we have an oscillatory current 
in the circuit, the frequency of the currents 

1 

equal to 
üii arVLxC 
inductance in henries and C the capacity in 
farads. To fix the idea of an oscillating current 
the operation is as follows :— 

(A) Condenser charged and switch S moved 
to contact B. Considering the curves of 
Fig. 68, the pressure across the condenser 
is at this instant a maximum, and the current 
flowing is zero, as shown at point A. The 
condenser commences discharging and the 
current increases until at point B the voltage 
across the condenser is zero and the current 
is a Maximum (B). The energy is now stored 
in the magnetic field. At point C the condenser 
voltage is at maximum once more, but in an 
opposite direction, and the current is zero (C). 
The condenser discharges, and at point D the 
pressure across the condenser is zero again, 
and the current is a maximum (D). 


fls 


where L is the 


Fig. 69. The curve represents the current flow in an 


oscillatory circuit possessing resistance. The greater 

the resistance the quicker will oscillations cease. 

T'he time between any two successive crests or troughs, 
as at t, is called the periodic time. 


In actual circuits, of course, resistance is 


present, and energy is lost, so that the ampli- 
tude of the current decreases gradually to 
zero (see Fig. 69). In the foriner case we 
have a continuous wave, in the latter a damped 
wave. If the circuit is connected to a source 
of pressure, such as a high frequency alternator 
or a valve oscillator, the oscillations will still 
be continuous, the losses being made good 
from the source of energy. 

The presence of resistance affects the natural 
frequency of the circuit. Thus 


I I R? 
f= MS 45 
If the quantity a is equal to or greater 


than the quantity TO the circuit will not 


generate free oscillations. In the case of Fig.68, 
the initial condenser discharge would be in one 
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direction only. That is, the whole of the energy 
stored in the condenser is dissipated through 
the resistance of the circuit. The circuit is 
said to be aperiodic. Sometimes a portion 
of a wireless circuit is made aperiodic or 
“ semi-aperiodic,” as in the case of high- 
frequency transformers used to couple valves, 
which are wound with resistance wire. Gener- 
ally, however, the resistance is negligible, 
and the frequency of the circuit is sensibly 


I I : f 
equal to 27 NIC The quantity LC 1s 
called the oscillation constant. 

I 
Writing this in another way 2rf = —— 
: y nf = TG 
1 
or w = -— 
VLC 


which is the same equation as that for the 
resonant frequency of a circuit dealt with 
earlier. In connection with Figs. 68 and 69, 
it will be observed that the periodic time in 
seconds, f, is the same irrespective of the 
amplitude of the current. 

Example.— 

Suppose C = 0-001 uF and L = 200 pH, 
and resistance is negligible. What is the 
natural frequency of the circuit. 

1 
f 21 NIG 
nm = 3°14 . . 27 = 6:28. And 10 - 16. 
20 


L = 200 pH = 00002 henry. 
C = 0°001 pF = I x 10`? farad. 
LC = 2 x 107%, 


I 12 
IC 5 X 1012. 
I — 2. 6 
N IC 2°24 X IO 
f = 0°16 X 2°24 X 106 
= 358,400 cycles per second, 
corresponding to a wavelength of about 
845 metres. 
If now the losses in the circuit are equivalent 


to a resistance of 1,000 ohms will the circuit 
oscillate ? 


If the circuit will oscillate the quantity T 
I IE pee 
must be less than IC The circuit will just 


2 
not oscillate when 725 = TC or when 


e-a 
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In the above case R= 1,000 | 
0:0002 henry and 
C = 1 x 107° farad. 


* 2 2 v2 * 105 
or 894 . 
Thus R is larger than 2 T and the circuit 


will not oscillate. If R is 500 ohms the circuit 
will oscillate, and the natural frequency will be 
2 
f= = VE = T which works out at 
. 297,000 cycles, or a wavelength of nearly 
1,010 metres. 

If the losses are equivalent to a resistance of 
10 ohms, the effect upon the frequency is 
negligible. However, the resistance in radio 
circuits is often 20 or 30 ohms. 

It is well-known that the velocity of an 
electromagnetic wave is 300 million metres, or 
roughly 186,000 miles per second. Therefore 
the frequency of oscillation being known, we 
may easily find the wavelength or distance 
between the crests of an electromagnetic 
wave. 

We may write 

velocity = frequency x wavelength, 


veloci 
and wavelength (A) = 5 
When R is negligible | 
A= 3 X 108 X 2r VLC metres 
= 1,884 “LC metres where 
L = inductance in pH 
C = capacity in pF. | 
Thus if L = 200vH. C= o- 001 pF. 
À = 1,884 + 200 X O'OOI 
= 1,884 vo2 | 
= 842 metres. 


It will be noticed that the wavelength 
remains constant for any values of L or C 
provided their product remains constant. 
Tables may therefore be worked out showing 
the wavelength and frequency corresponding 
with given values of LC. When either L or C 
is known, or settled upon for use in a circuit, 
the remaining quantity may be easily and 
quickly found. Such a table with examples 
was given on pages 350 and 351, June 16th 
issue 


The reader will realise the number of oscil- 
lations produced through charging the con- 
denser and allowing it to discharge through 
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the resistance, and inductance is determined 
by the value of the resistance. The 

the condenser the greater the amplitude of the 
oscillatory current. The smaller the induc- 
tance the quicker will oscillations cease, and 
in this respect inductance and resistance 
together decide the number of oscillations. 


— — 


© 
CURRENT 


Fig. 70. Here we have a portion of a slightly damped 
wave such as would be produced in an oscillatory 
circuit with a little resistance. To the left is repre- 
sented a pendulum which may swing so that as the paper 
moves at a uniform speed in the direction of the arrow 
a curve is traced. If the pendulum is moved to one 
side (charged as it were) and is then released, it will 
swing to and fro with decreasing amplitude according 
to the resistance which hinders its motion. The 
movement is damped, and a damped wave is traced out. 


It may be shown that the amplitude of 
successive crests decreases uniformly ac- 
cording to a ratio. Thus if the amplitude of 
the second crest, Fig. 70, is 0'8 that of the 
first, the amplitude of the fourth will be o°8 
that of the third, and so on. 

We may write 

A. ô 
B = € 
where A = the‘emplitude of one crest 
B = the amplitude of the next crest 
« the base of the Naperian system 


of logarithms 
ô = a constant called the logarithmic 
decrement. 
Then ô = loge B | 


or ô= 2-303 log 4 since the Naperian 


logarithm of a number is 2°303 times the 
common logarithm. The above equations 
mean, the’ decrement (short for logarithmic 
decrement) is equal to the 2:303 the common 
log of the ratio of the amplitude of one crest to 
the next. If the decrement is 0-2, the ratio of 


5 is about 1. 2 (i. e., 2'303 log 1:2 = 0-2). 
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When the resistance of the circuit is not 


large, the decrement 6 = 0 Z) which may 


‘ ; I 
be rewritten ô= mwCR since wL = JC (or 


R 
8 
It will be noticed the decrement increases 
with the resistance and inversely as the in- 
d uctance. 


The number of oscillations per discharge 
may now be readily found. It is generally 
assumed the oscillations cease when the ampli- 
tude of the last oscillation is o-o1 of the first 
oscillation. The natural logarithm of 100 is 
4°606 or say 4°6 


Then the natural number of oscillations is 


= 2 f CR, since w = 27f ). 


FF 


MEF 
w Ji E aas 
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The Forster School at Bradford possesses a five-valve receiver constructed by the boys. Our illustration 
shows a corner of the workroom with some of the boys constructing further sets. 


* ORSTER SCHOOL. ° 
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In the case of a spark transmitter, such as 
represented in Fig. 71, if the decrement of 
the oscillatory circuit LCG is 0-2, there will 
be 24 complete oscillations for every spark 
discharge at the gap. The number of spark 


il 


CLOSED CIRCUIT 


Fig. 71. Portion of a spark transmitter. The closed 
oscillatory circuit consists of L, C and G. 


discharges per second will depend upon the 
frequency of the alternator, or the rate of 
vibration of the armature of the induction 
coil which is used to supply the power for 
sending. The only portion of the transmitter 
which concerns us here is the closed circuit 
i.e. LCG. The remainder will be briefly 
referred to later. 


3 
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Notes and News 


A Wireless Club has been started_at Watford 
rammar School. 

* + * * 

Several pleasure steamers on the Clyde are now 
fitted with broadcast receivers. 

* + * + 

The desirability of equipping Darlington fire 
engines with wireless sets is being considered by 
the County Council. It is urged that such a step 
would effect a great saving over the ordinary 
fire alarm system. 

* * * * 

A recommendation has been forwarded to the 
French Government from Algiers advertising the 
establishment of a radio system in that country 
to supplement the cables to France. 

* * * * 
2 ZY to Move. 

The Manchester Broadcasting Station, it is 
announced, will be removed, during the first week 
in August, from Trafford Park to Dickinson Street. 
The change has been desired for some considerable 
time, and the removal to the new site, in the centre 
of the city, will be much appreciated by artistes. 


Amateur Wireless Between Australia and New 
Zealand. 

Reports have been received from an experimental 
wireless station in Waihemo, Otago, New Zealand, 
that messages from experimental transmitting 
stations in Melbourne, Australia, have been received 
without a break, except when strong local -E : 
nterference affected the signals. The distance Photo: “ Photopress.”” 


Senatore Marconi (on right) with Members of 
Parliament at Radio House, where the party 
inspected the operation of high-speed wireless 

on June 27th. 


is approximately 1,500 miles, and the 
power used by the Melbourne stations was 
in each case less than 10 watts input. 
Transmissions from the New Zealand sta- 
tion and: another amateur ‘station have 
been received in Melbourne. 


Retirement of Prof. Magnus Maclean. 

The announcement is made of the retire- 
ment of Prof. Magnus Maclean, M.A., D.Sc., 
from the Chair of Electrical Engineering’ at 
Glasgow University. 

Prof. Maclean has had a distinguished 
career in the sphere of electrical science, and 
has produced ,a number of standard works 
on the subjeet. In addition, he has contri- 
buted many papers on physics and electrical 
engineering to the Royal Institutions of 
London and Edinburgh, and to the Institu- 
tion of Electrical Engineers. It is interesting 
to note that he was chief official assistant 
to Lord Kelvin fot 15 years. 


Unknown Call Signs. 

The motor cruiser *‘ Ness,“ owned by Mr. Almand Halzy, Reception of the following stations is 

on the Norfolk Broads. Useful experiments have been reported from Ponders End, Middlesex :— 
carried out on board with a Burndept Ethophone V. 5 CY, 5 IW, or 5 OW, 5 NX, 5 IP, 6AK. 
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We should be interested to know the location of 
these stations. 


A Belfast Radio Exhibition. 

It may not be generally known in Great Britain 
that wireless now has a considerable following of 
amateurs in northern Ireland. Proof of this was 
demonstrated in Belfast on Wednesday, June 20th, 
when a highly successful wireless exhibition, 
organised by the Northern Radio Association 
(Ireland), was held at Ye Olde Castle Restaurant 
in that city. l 

The proceedings were opened by the Lord Mayor 
of Belfast, who remarked on the pleasure it gave 
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The S.O.S. Call. 

A highly important circular touching the trans- 
mission of the distress call (S. O. S.) has been issued 
by the Mercantile Marine Department of the Board 
of Trade. 

Experience has shown that the signal, if sent 
at the ordinary speed, may fail to arrest the atten- 
tion of watchers (1) in congested areas, (2) at very 
long ranges on the high seas, and (3) when atmos- 
pherics are causing interference. 

It has been found, however, that the signal 
is distinctive under these circumstances if special 
stress is given to the three long dashes, and the call 
is sent slowly, at the rate of eight repetitions a 


him to open the exhibition— 
the first of its kind in Ulster. 
A photograph of the Lord 
Mayor and company appears 
on page 467. The exhibition 
had two objects, firstly, to 
guide members in the choice 
of apparatus, and second, 
to stimulate interest in the 
new science. A comprehensive 
range of crystal and valve 
sete was on view, and a 
feature of the exhibition was 
the absence of trade propa- 
ganda, rendering it possible 
for visitors to inspect the 
apparatus without being so- 
licited to buy. 

The entire arrangements 
were in the hands of an or- 
ganising committee, under the 
direction of Captain J. Norman 
Inglis, President of the As- 
sociation. 

The Northern Radio Asso- 
ciation (Ireland) is a com- 
paratively young body, having 
been founded in October of 
last year, and already the 
membership amounts to 200. 
The amateurs of Great Britain 
will watch with interest the 
activities of their brethren 
in the Emerald Isle. 

The Hon. Secretary of the 
Association is Mr. W. R. 
Hallanby, Inverary Drive, 
Sydenham, Belfast. 


Telephony from Denmark ? 

The regular transmission of 
speech and music from Lingby, 
near Copenhagen, referred to in 


FORTHCOMING EVENTS. 
THURSDAY, JULY Sth. f 

Dewsbury and District Wireless Society. 
General Meeting. 

Wimbledon Radio Society. At 8 p.m. At 
Red Cross Hall, 59, Church Road. General 
Meeting. 

Thornton Heath Radio Society. At 8 p.m. 
At the Polytechnic, High Street. General 
Meeting with Lecture. 

St. Pancras Radio Society. At 8.30 p.m. At the 
Working Men’s College, Crowndale Road, 
N.W. Inaugural Meeting. 


Leeds and District Wireless Society. Lecture 


Radio Society of Highgate. At 7.45 p.m. 
At the 1919 Club, South Grove. Lecture by 
Mr. J. Steell. 


SATURDAY, JULY 7th. 
Ipswich and District Radio Society. Field Day 
at Hadleigh. Conducted by Mr. Barnard 


Smith. 
MONDAY, JULY 9th. 

The North London Wireless Association. At 
8. 30 p.m. Lecture: Radio Metal Craft, 
by Mr. W. L. Johnson. 

Hornsey and District Wireless Society. 
Lecture: Faults in Valve Circuits,” by 
Mr. J. R. Hunting. 

TUESDAY, JULY 10th. 

Battersea and District Radio Society. At 
8 p.m. At the Latchmere Road Baths. 
Lecture: Fundamentals of Radio Work,” 
by Mr. H. Bevan Swift, A. M. I. E. E. 

WEDNESDAY, JULY 11th. 

Portsmouth and District Wireless Association. 
Lecture: Generators,“ by Mr. C. H. 
Warren, M.M. 


Liverpool Wireless Society. At 7.30 p.m. 
At the Liverpool Royal Institution, Colquitt 
Street. Lecture: “ Control of Intrinsic 
Reaction,“ by Dr. Richardson, A. R. C. Sc. 

Winchester Wireless Society. Denionstration 
at Boy Scouts' Rally. 

ford and District Radio Society. Visit to 
Ilford Power Station. 

Stoke-on-Trent Wireless and Experimental 
Society. Lecture: ©“ The Measurement of 
Electrical Quantities,” by Mr. R. W. Steel 
(Asst. Hon. Secretary). 


minute. The circular em- 

phasises on operators the 

importance of using the utmost 

discretion and brevity when 

replying to distress calls. 

A Home-Made A.C. Rec- 
tifier. 

In view of the special 
interest now being shown in 
alternating current rectifiers, 
readers of The Wireless 
World and Radio Review 
may be glad to learn that an 
article dealing with an efficient 
model rectifier appeared in 
the issue of our contem- 
porary, The Model Engineer, 
for November 29th, 1917. 
The construction of the in- 
strument, which is of the 
rotary type, is fully described 
by Mr. E. Fowler Clark, and 
the article is illustrated with 
photographs and diagrams. 
We understand that a limited 
number of copies of the issue 
referred to can still be obtained 
from the publishers, Messrs. 
Percival Marshall & Co., 66, 
Farringdon Street, London, 
E. C. 4, price 5d. post free. 
Wireless on Trains. 

The Paris- Bordeaux express 
is now fitted with wireless, 
and passengers, peacefully re- 
clining in the smoking saloon, 
are able to hear the dulcet 
tones of Eiffel Tower and 
Radiola while en route. Four 
foud speakers, two at each 
end, are installed in the coach. 

Many experiments had 
first to be made to over- 


our issue of June 16th, has apparently been received 
by a northern experimenter, Mr. R. Dundas Duncan, 
B.Sc.. of Edinburgh, while searching recently 
for FL. He states that he heard speech on a 
slightly higher wavelength, about 2,700 metres. 
At first Mr. Dundas supposed it to be of German 
origin, but the occurrence of the word Copen- 
hagen, and the realisation that the words were 
obviously not German, led him to suppose that he 
was listening to Danish telephony. The speech 
was quite clear when using a detector and L.F. 
valve. Have any other experimenters heard this 
transmission ? 


come the numerous dithculties encountered, but 
the apparatus will now successfully withstand the 
severest tests, reception being unmarred by tunnels 
and bridges. The aerials consist of a series of wires 
running parallel along the whole length of the car. 
Lectures by Dr. G. W. O. Howe. 

The governors of the Technical College, Glasgow, 
have invited Professor G. W. O. Howe, D.Sc., 
to give a course cf ten evening lectures at the 
college on Wireless Telegraphy and Telephony. 
The lectures will be given weekly from September 
to December next, the proposed fee to students 
being ten shillings. 
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MAKING A TWO- VALVE RECEIVER 


SIMPLE DESIGN OF HIGH FREQUENCY AND DETECTOR VALVE SET. 


from all the British Broadcasting Stations, 

high frequency amplification is essential. 
An instrument consisting of a high frequency 
amplifier and valve detector is usually regarded 
as the most useful arrangement for providing 
selective and efficient reception, and permitting 
of the employment of a circuit arrangement 
approved by the Post Office for use on broad- 
casting wavelengths. 


I F long range is aimed at, such as reception 


Two valve holders with two 4BA screws 
for holding down. | 

Filament resistance (3 ohms) complete with 
fixing screws. 

Two variable condensers, 0:00075 mfds. 
and 0-00025 mfds., with dials and fixing screws. 

Single coil holder plug. 

Two fixed condensers, 0-00025 mfds. and 
0-003 mfds. 

Grid leak, 2 megohms, with clips and screws. 


Complete set of components designed by Messrs. Burndept, Ltd., for constructing 
the reacting H.F. and detector valve receiver. 


The design given is drawn up in order 
that the experimenter may build an instru- 
ment from standard component parts, which 
are :— 

Ebonite panel, 10 ins. by 12 ins. by 5/16 in. 

Polished box, 9} ins. by 114 ins. by 4 ins. 
deep inside. 

Three-coil coil holder. 

Eight substantial lacquered terminals with 
back nuts and washers. 


Screws, four No. 4 by $ in. wood, for secur- 
ing coil holder to box, eight No. 4 by J in. 
wood, for holding down panel with raised 
or counter-sunk heads, four 5 BA by } in. 
cheesehead for attaching fixed condensers 
to panel. 

3 ounces, or 12 ft. of No. 16 S.W.G. tinned 
copper wire. 


e Fluxite and solder, or resin-cored solder. 


Two yards of single flex. 
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The assembling of the components on 
the panel only requires ability in the use 
of the screwdriver and little explanation is 
needed. Mention might be made, however, 


Underside of panel showing method of wiring. 


of the necessity to exercise care in driving 
screws home into blind holes in the under 
side of the panel, for should these holes not 
be sufficiently deep there is a danger of pro- 
ducing small bumps on the face of the panel, 


or even of breaking a portion of the surface 


away. Terminal nuts must be run down 
tightly so that there is not the slightest chance 
of them revolving. 


The No. 16 wire will be found stiff to work, 
and every piece must be carefully bent, cut 
to size, and fitted before it is soldered into 
position. Where connections are made to 
terminals the wires should be bent round the 
stems so that they remain in position prior 
to soldering. If the loop of wire round the 
stem is made flush with the end of the thread, 
it is easy to make the solder run to produce a 
solid joint. This applies equally to the con- 
nections made to the valve holders. It is im- 
portant for the soldering iron to be really hot, 
not red hot, of course, when soldering wires 
to small brass parts held in ebonite, and it is 
essential that the solder should run almost 
as soon as the iron is applied, or otherwise the 
whole of the metal will become heated, and 
the ebonite burnt. The necessity for using a 
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clean, well-tinned iron cannot be over em- 
phasised. Be careful, when soldering con- 
nections to the fixed condensers, not to over 
heat the tags. The ends of the flexible wires 
must be tinned before an attempt is made 
to attach them. ` 


The circuit employed is a well-known one, 
and is arranged to produce maximum signal 
strength. Greater stability with regard to 
the tendency to self-oscillate may be obtained 
by connecting the aerial tuning condenser in 
parallel with the aerial inductance, with, 
perhaps, a słight loss in signal strength on 
the shorter wavelengths. To reduce still 
further the chances of energising the aerial 
circuit, the lead between filament and earth 
tetminal may go to the positive instead of 
the negative side, as shown. . 


The reaction inductance, which is in the 
plate circuit of the second valve, should be the 
centre one in the coil holder, and on one side 
of it the tuned anode inductance and the 
connections to the holder on the other side 
may be paralleled across to the terminals of the 


Practical wiring diagram. 


holder arranged on the panel to take the aerial 
tuning inductance. This permits of reacting 
directly on to the aerial circuit, if so desired, 
when receiving on other than broadcasting 
wavelengths, it only being necessary to 
transfer the aerial inductance from the panel 
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to the three-coil holder and swing the tuned 
anode inductance away to the position of 
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The principle of this circuit is the usual arrangement 
of reacting on to the tuned anode inductance. 


partial or minimum coupling. Before finally 
making off the pairs of flexible lead con- 
nections on the coilholder, tests should be 
made to determine the arrangement which 
gives the best results. 
In a receiver of this type, “ R” valves 
of reliable make should be employed, as not 
only is this always essential for high frequency 
amplification, but also in order that both 
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The Completed Recetver. 


valves may operate uniformly with a common 
filament resistance and high tension battery. 


EXPERIMENTAL STATIONS HEARD. 


Denmark. 


Mr. James Steffensen, of Ehlersvej, 8, Hellerup, 
near Copenhagen, whose report of reception of 
British and French amateurs appeared in our 
issue of May 19th, has forwarded a further list 
of stations since heard working. 


These are as follows: 


Call Sign. Date. Wave- Strength. 
length. 
2 KF May 16th 210 R5 
June 3rd 
2 GG May 27th 145 R2 
8 BM May 27th 215 R 6 
June 3rd 
5 KO May 27th 195 R 4 
June 3rd R6 
2VT May 27th 200 R 5 
June 3rd R6 
2 CN (2) May 27th R 3 
2 WF (?) May Z3lst 200 R 3 
2 WK (?) May Zlst 200 R 5 
2 WJ June 3rd 200 R 5 
2 NM June 3rd 200 R 5 
2 DF June 3rd R 5 


Our correspondent would be pleased to hear 
from any English experimenter who would care 
to arrange a transmission test on a Sunday evening. 


In Essex. 

We have received a comprehensive list of call 
signs of stations heard by Mr. J. Bevis (5 GJ), 
of 4, Somerset Road, Linford Estate, Nr. Stanford- 
le-Hope, Essex. With the use of two or three 
valves, Mr. Bevis has heard the following :— 


2DF 2MK 2MF SWR 5TR 
2 XR 2 L 20 N SCX S5LP 
2TV 20N 200 5 BW S MX 
2 JZ 20M 2XB 5 TR SNN 
2 NM 2KT 2 RB 5 V 518 


2 KF 2FG 2XS 5D T 5 DP 
ZOD 2FQ 2 v 5 JT 5 LZ 
OGS OMX OXL OSA SMF 
8BC 8BM 8AQ 5QJ 5HY 
5 MS 


Standard circuits were used for reception and 
the aerial was a five-wire cage, 30 ft. long and 30 ft. 
high. 


Eee. S 
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Wireless Receiving Sets. 


By Prof. E. W. MARCHANT. 


(Continued from page 431 of previous issue.) 


DISCUSSION. 


Mr. Philip R. Coursey. 

There are one or two points which were raised 
by Professor Marchant which might, perhaps, be 
referred to with advantage. Apart altogether from 
the illustrations he has given us of the different 
methods which have been proposed for eliminating 
atmospheric and other troubles, one point seems 
to me to be that, in some cases of interference, 
particularly interference arising from a powerful 
station emitting modulated continuous waves, 
receiving antenns near to that station may have 
set up in them forced oscillations which will not 
necessarily be entirely confined to the wavelength 
of the interfering station. If the antenna be not 
tuned to the interfering signal, there is still in it, 
when near to the interfering station, a very con- 
siderable E.M.F., which it is very difficult to get 
rid of, and it seems that the antenna may be forced 
to oscillate at whatever frequency it is tuned to 
(provided, of course, it is somewhere near the 
interfering frequency). Therefore, all methods 
depending on selectivity due to circuits which are 
slightly detuned from the interfering signal will 
not be entirely effective in getting rid of the trouble. 
The effect is one which probably most of us have 
experienced in trying to work anywhere near a 
powerful broadcasting station, and detuning of the 
receiving aerial, even with loose coupled circuits, 
does not altogether eliminate the interference that 
one experiences. 

The extra selectivity that can be obtained by 
employing reaction, as mentioned by the lecturer, 
of course lessens the trouble to some extent, but 
I should like to ask Professor Marchant whether, 
in discussing that extra selectivity, if he has also 
taken into account the fact that the employment 
of reaction is, at the same time, making the detector 
more sensitive, and is making a better amplifier 
of it, and 1s, therefore, making it more sensitive to 
the interference, whilst at the same time making 
the circuits more selective. Professor Marchant 
mentioned that atmospherics are worse when the 
humidity is high, t. e., in damp weather, and that 
with a high barometer and dry weather, atmos- 
pherics are less. It may, perhaps, be of interest 
to mention that similar effects have been repeatedly 
observed in long distance short wave reception, and 
in these cases it has been found over and over 
again, in this country at all events, that, when 
the weather is damp, short wave signals, on the 
average, are good over long distances, during the 
winter time, and that a dry, fine night is often 
accompanied by a very marked drop in the strength 
of such signals from long distances. These effects 
were shown very markedly in the tests conducted 
last December across the Atlantic, and it rather 
shows that, if the same phenomena always occur 
with atmospherics, it is due to a pronounced 


change in the transmission qualities of the atmos- 
phere with meteorological conditions, and that, 
therefore, probably these atmospherics have their 
source at considerable distances—very considerable 
distances—from the receiving stations. 

It also, perhaps, raises the point as to whether 
the same effects are also experienced under the 
same conditions in different localities on the earth’s 
surface. One is rather led by reports to think that 
such is not always the case. In America, for 
instance, one has records of short wave communi- 
cations which rather lead one to the conclusion 
that in winter time the best transmission takes 
place when the night is fine. It seems to me that 
by such tests some useful information might be 
gathered in finding out the sources of some of 
these atmospheric troubles. 


Mr. Maurice Child. 

Professor Marchant has interested me very 
much this evening in mentioning local disturbances 
due to machinery. I have been troubled for many 
many years in that same respect, and it might, 
perhaps, be of a little assistance if I just mention 
the particular conditions under which the signals 
at the college at which I am engaged are received. 
The building in which we actually do the reception 
is a small cabin about 30 or 40 feet away from the 
main building, in which latter are situated a very 
large number of telegraphic instruments. These 
telegraphic instruments are all shunted, and 
sparking is reduced to a minimum. The wireless 
cabin has a separate earth from that of the other 
apparatus, which is earthed in the main building. 
The resistance of the earth in the wireless cabin, 
we find, varies from about 10 ohms in wet weather 
to something like 20 or 25 ohms in dry weather, 
so that it is not altogether very satisfactory. 
At the same time it is the best that can be done with 
the particular material which the local authority 
put down when they set up the district in which 
we are obliged to live. What we find is this: 
when the earth resistance is very high we get a 
good deal of disturbance from all the telegraphic 
instruments at work in the main building. Con- 
versely, when the earth resistance is low the amount 
of disturbance we get is so small that there is no 
particular difficulty in receiving weak signals. 
It does not make much difference what arrangement 
of tuning we adopt on the wireless apparatus. 
That is to say, of course, if we use more selective 
circuits, or use a number of the selective circuits 
that Professor Marchant has mentioned. The 
disturbances from the telegraphic instruments are 
very much less, but, at the same time, the signal 
strength is reduced. The whole thing seems to 
depend, as far as I can tell, entirely on the value of 
the earth resistance, and I should very much like 
to hear whether Professor Marchant could give me 
any theory for, or can confirm by any experience 
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of a similar character, these results which I have 
noticed. 


Mr. R. E. H. Carpenter. 

There are one or two points to which I should 
like to draw attention. The differential atmos- 
pheric eliminator which Prof. Marchant has shown 
us—which I think is due to Fessenden—seems to 
fail in practice for this reason. It is necessary in 
order to balance out the voltages induced in the 
secondary coils of the differential device, to get 
the currents in these circuits equal at every instant 
in amplitude and in phaso; this involves also 
equality of frequency and decrement, and if you 
have two circuits with de-tuning, that cannot 
be done. I should like to know how Prof. Marchant 
arrived at that figure of 800 ohms necessary to 
make a P.M.G. aerial aperiodic. Would not that 
depend upon the amount of loading inductance at 
the foot of the antenna which is needed to tune 
it to any particular wavelength ? With regard to 
the figure showing the balanced valve device, am 
I not right in thinking that the balar.ced valve or 
balanced crystal devices are in no sense atmos- 
pheric eliminators but rather limiters? In the 
tropics an operator may be almost deafened by 
atmospherics and the jambing produced by 
atmospherics may last, for physiological reasons, 
very much longer than the atmospheric itself. 
In these circumstances, some method of limiting 
the intensity of the sound produced by an atmos- 
pheric is certainly very valuable and well worth 
having. Weagant’s circuits are extremely ingenious. 
I have had no experience with them, but they 
have two rather serious drawbacks. One is the 
enormous amount of space which is necessary, 
quite obviously, for using some of these circuits, 
particularly on longer wavelengths, and the other 
point, which I do not think Prof. Marchant touched 
upon, is the necessity for balancing the phases of 
the currents in the various circuits. In Weagant’s 
original papers he shows various combinations of 
resistance and capacity for getting coincidence of 
phase between his various circuits and his methods 
in general seem very much to depend on the 
manipulation of phases of radio frequency currents, 
which is a matter of some difficulty, requiring 
considerable skill on the part of the operator. 


Mr. H. R. Rivers Moore. 

There are one or two small points I should like 
to mention. I must say that I was rather interested 
to hear Prof. Marchant suggest that Liverpool 
is a place where interference is very bad. I was 
there last week, and coming from the South coast 
I regarded Liverpool as a perfect haven of peace. 
I was on a ship with only a crystal set and after 
listening for some time I heard Seaforth speak to one 
ship and the ship replied and then there was perfect 
peace for half-an-hour, and I had no dithculty in 
hearing Manchester's children's hour with a crystal 
set in the afternoon, although we were quite close 
to the big coast station. Down in Sussex I have 
worked a good deal with ordinary broadcast 
receiving apparatus—the regular standard types, 
and there is no difficulty in selecting two broad- 
casting stations even within 15 metres of one 
another, but when it comes to a ship station or a 
French coast station, nominally working on 300 
or 450 metres, it will come crashing through. 
With regard to the Hinton rejector circuit, that 
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strikes me as being very useful. In the diagram 
it is shown as a loose-coupled circuit. You have 
your aerial circuit and a loose-coupled circuit and 
then the Hinton rejector. Most of us are chiefly 
interested at the present time in broadcast re- 
ceiving apparatus and I should like to know if 
the Hinton rejector is equally effective when 
applied direct to the aerial circuit without the loose 
coupling. I wish more had been said on the 
subject of getting rid of the interference from 
local sources. I was up against the problem only 
the other day. In this case they had got inter- 
ference from local generators in a big institution, 
where there was a direct current lighting plant. 
I do not think there is usually much trouble with 
A.C. machines, but with D.C. machines you always 
have very minute sparking at the brushes, and my 
impression is that the greater part of the interference 
is due to that. In this case the charging station 
was 200 yards at least from the building and I 
was asked to see if I could do anything to eliminate 
the trouble. Someone had been there before and 
had put the operator and the apparatus in a cage 
of wire netting. I did not start in that direction 
as I did not think it would be effective. My own 
impression was that the interference was due to 
the little sparks which set up a high frequency 
on the leads all through the building, which was 
probably picked up by the aerial. H. erefore, as 
you cannot screen your aerial, there ix 9 possible 
chance of getting rid of it by screening your 
apparatus, so I did not attempt to do anything of 
that sort. My efforts, therefore, were directed 
to shunting off the ripple right at the start by 
means of condensers, but it was not effective. 
The best thing would have been to have screened 
the whole of the wiring in the building but I was 
told that certain portions of the wiring were in 
wood casing and other portions in steel tubing. 
The probable cure would have been to have a 
really efficient separate earth, but at the time I 
was there, there was no possibility of arranging 
that. I should very much like to hear of any 
similar experience of interference of that kind. 


Mr. J. H. Reeves. 

It is exactly a year ago since I read a paper 
before this Societ y—at the May meeting last year— 
which dealt with the relationship between static 
coupling and electro-magnetic coupling between 
the two coils, the ordinary A.T.I. and the secondary, 
and I showed that under certain circumstances 
the electro-magnetic and the electrostatic couplings 
helped one another, and in certain other circum- 
stances they opposed one another. Supposing 
that we get a condition when the two are in 
opposition to one another, the electro-magnetic 
coupling was shown to be a function, mainly, of 
the distance apart of the coils; and if the coils 
themselves had been wound to have as little 
self capacity as possible, and their active ends 
were. joined through a condenser, or, as I called 
it, a static coupler, then that coupling was not a 
function of the distance but a function of the 
periodicity. Hence, with any one particular wave- 
length, say 600 metres, you could find the position 
when the magnetic coupling was exactly equal to 
the contrary electrostatic coupling. With the 
coils, A. T. I. and secondary in this position. if a 
signal came through with a considerably higher 
periodicity, you then get the signals from that 
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station owing to the excess of the electrostatic 
coupling ; and contrariwise, if you get signals of 
a longer wavelength, you get them through by 
excess of electro-magnetic coupling. I have been 
working on that system ever since then, and it 
is only of a limited use, but I suggest that some of 
those gentlemen who have spoken of jamming by 
600-metre ships in their immediate neighbourhood 
should look back to my paper, which was published 
in the Journal of this Society a year ago. I will 
just add to it this little much, that I was then 
winding both the primary and the secondary with 
quite fine wires; I have since found out that 
the A.T.I. can with advantage be quite stout, 
but the windings of the secondary may be of fine 
wire, say 36 S.W.G. well spaced. Then, using 
reaction on the secondary, which more or less wipes 
out the ohmic damping, I have found that quite 
reasonably strong signals .can be obtained, with 
the almost complete elimination of any one strong 
local station. 


Mr. L. F. Fogarty. 


I have been very interested in Professor 
Marchant’s reference to some recent experiments, 
whereby it has been possible to determine the 
actual wave shape of the interfering atmospherics. 
I should like to ask whether Professor Marchant 
can give us ‘ie method which has been used to 
make a rere of it, or to render visible the shape 
of the curve in the oscillograph tube. It occurred 
to me that these atmospherics would be of a 
transient nature, and would not be regularly 
repeated, and therefore, some special method, 
probably photographic, would have to be adopted 
actually to delineate the shape of the curve. 


Mr. G. G. Blake. 


I wish Professor Marchant had told us more 
as to the elimination of noises due to machinery 
in the vicinity of a receiving station. I have very 
great difficulty in my own station, because there 
is a butcher’s shop very close where they work a 
sausage machine, and when it is going it is absolutely 
impossible to receive signals at all. I have tried 
the experiment of turning off the main switch, 
as I thought the disturbance might probably be 
due to some sort of high frequency effect in the 
wiring of the town, and that the commutator of 
the motor of the machine was setting up ripples 
along the mains, and I was getting the effect of 
that on my aerial, but I found that turning off 
the electric light “ main-switch ” made no difference 
whatever. It was quite impossible to work while 
that sausage machine was going. With regard 
to the use of reaction, Professor Marchant has told 
us that the use of reaction sharpens the tuning 
very considerably. Of course, we have all come 
across that for ourselves while experimenting, but 
I think we are particularly pleased to be told this, 
but whether it will please the Post Office to the 
same extent I do not know. 


Mr. E. Cuddon. l 


It may be of interest to mention a circuit due, I 
believe, to Captain Erie Hoghton, of Hove, which he 
recently demonstrated to me. He employs a 


THE WIRELESS WORLD AND RADIO REVIEW 


iron frame. 


465 


separate heterodyne oscillator directly coupled 
to the aerial circuit, and the usual loosely coupled 
secondary circuit connected to a high frequency 
amplifier. In the anode circuit of this he has a 
loosely coupled oscillation transformer, the primary 
and secondary of which are tuned, not to the 
frequency of the received signal, but to the beat 
frequency. He experiences considerable inter- 
ference from ships, and also from the lifts of a 
near-by hotel, and finds this an extremely satis- 
factory method of cutting out this interference. 


Mr. Everest. 


Mr. Child spoke of the variation of the resistance 
in the earth. It would be interesting to know 
what method Mr. Child employs for measuring the 
resistance of his earth connection. 


Mr. Child. 


The earth resistance was measured many years 
ago by the introduction of a third earth connection, 
and using the Wheatstone Bridge method. 
I know this is not a very accurate method when 
dealing with high frequency current, but it gave 
a useful measure at the time, and it was sufficiently 
accurate for the particular purpose. It was done 
by three earth connections and the use of a 
Wheatstone Bridge. 


Mr. Read. 


I should like to ask Professor Marchant two 
questions. I think he knows me fairly well from 
the old days, as I was at college under him for a 
long time. I should like to know if he has studied 
a question which I think has not been touched on, 
and that is the trouble experienced from arc stations. 
I do not know whether many members have 
experienced much trouble in that line, but I believe 
in certain districts it is very bad. The second point 
I should be glad to have some information on is 
the question of screening sets. I have not had 
much experience with screening, but I should think 
it would do quite a lot for the elimination of 
external noises, because, quite apart from reception 
in one’s aerial, especially with high amplification 
circuits, one is apt to get quite strong signals 
without an aerial. I would like to know if Professor 
Marchant has had any experience of screening the 
whole set, or individual units in particular. 


Mr. Lawes. 


May I ask Professor Marchant if, in order to 
avoid trouble from local disturbances, he has tried, 
not connecting the aerial to earth, but to a metallic 
netting insulated from the earth? In that con- 
nection I should like to mention a very curious 
incident. I was testing groups of magnetos during 
the war. They were bolted to cast-iron blocks 
fixed on to an earthed angle-iron frame, the whole 
thing being metallically joined together, and very 
solid. When the magnetos were running, by 
taking a wire 2 ft. long, and attaching one end to 
the frame, you could get a small spark between 
the other end of the wire and any portion of the 
That seems to show how difficult it 
may be to eliminate the trouble from local disturbing 
commutator machines. N 


(To be conchided). 
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Wireless Club Reports. 


Contributions to this section are welcomed. 
Reports should be as concise as possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 
will receive special consideration with a 
view to publication, 


An Asterisk denotes affiliation with the Radio 
Society of Great Britain. 


Tottenham Wireless Society.* 

An instructive lecture on ‘‘ Grid Leaks, Fixed 
Condensers and Coils,” was given by Mr. T. Vickery, 
on Wednesday, June 20th. The lecturer demon- 
strated several types of leak, testing their resistances 
on his megger, and proceeded to show the method 
of constructing condensers. He concluded with 
detailed instructions in coil winding. 

On Saturday, June 23rd, a number of the 
members visited a ship station, the operator 
kindly explaining the operation of his set—a 4kW. 
rotary spark transmitter and crystal receiver. 

There still remains plenty of room for new 
members, and all interested should apply for 
particulars to the Hon. Sec., S. J., Glyde, 137, 
Winchelsea Road, Tottenham, N.17. 


with a reflex circuit, obtaining approximately a 
six-valve effect with three valves. The circuit 
was fully explained and the theory discussed. 

Several members having tried the S. T. 100, this 
circuit was the subject of lively discussion, but as 
the members are unfortunately (?) not within 
15 miles of 2LO no experimenter could say if 
the results claimed for the circuit could be justified. 
Certainly no record-breaking claims were esta- 
blished, though it was agreed that the circuit could 
be made very stable, and the music received was 
very sweet and pure. 

With regard to the Flewelling circuit, this had 
only been experimented with four days prior to 
the meeting, but it was reported that on one valve 
2ZY (Manchester), 30 miles away, was audible 
on an Amplion at reasonable strength, and PGCC 
(300 miles). All the British broadcasting stations, 
and FL music (500 miles), were plainly audible in 
the telephones at normal three-valve strength. 

A demonstration was given of the Flewelling 
circuit roughly constructed for the discussion, 
and 2 ZY (30 miles) was plainly audible to all in 
the room on one valve. Members were also able 
to hear 2 LO (200 miles) on the headphones. The 
ease of manipulation of the circuit was apparent 
and the results equal to any one-valve Armstrong. 

In the circuit demonstrated, which departed 
very slightly from the published description in 


Members of the Walthamstow Amateur Radio Society who visited High Beech on 
June 16th, and conducted many interesting experiments. 


The Halifax Wireless Club.* 

At the June meeting of the above Society a 
discussion was held on the respective merits-of the 
Neutrodyne, the Flewelling, and a certain recently 
widely advertised circuit, the S. T. 100. 

The Secretary opened with a description of a 
three-valve Neutrodyne, which he had combined 


The Wireless World and Radio Review, an ordinary 
“R” valve was used, and there was no trace of any 
whistle such as is experienced in the Armstrong 
circuit. The demonstration showed that it was 
quite a simple matter to tune in any station without 
allowing the set to oscillate. 

Hon. Sec., c/o V. M. C. A., Clare Hall, Halifax. 
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Dewsbury and District Wireless Society.* 

Members of the Society spent a very interesting 
evening on Thursday, June 14th, when they were 
permitted to view the interior of the local telephone 
exchange. The authorities had kindly arranged 
for an engineer to explain the various circuits and 
other intricacies connected with the system. As a 
result the members left with a good understanding 
of the telephone system and, it is believed, with 
good intentions for the future treatment of 
operators. 

Hon. Sec., Fred Gomershall, A.S.A.S., 1, Ash- 
worth Terrace, Dewsbury. 


r 
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A very successful wireless exhibition was held in Belfast on June 20th, under the auspices 
of the Northern Radio Association (Ireland). 
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It is hoped that through the generosity of the 
President, Mr. Palmer, the Club will, in a few weeks’ 
time, be in possession of an elaborate receiving 
set. 

Application has been made for affiliation with 
the Radio Society of Great Britain. 


There are several vacancies for new members, 
and any experimenters wishing to join are requested 
to communicate with the Hon. Sec., either per- 
sonally or by letter. 


Hon. Sec., J. C. Percy, 185, Broadway, Crickle- 
wood. 


Our photo shows the Lord Mayor and 


company at the opening ceremony. 


Battersea and District Radio Society.* 

An enjoyable evening was spent on Wednesday, 
May 30th, when a number of the members gave a 
concert at the Latchmere Road Baths. 

A lecture on Accumulators was given by 
Mr. G. E. Reeves on Tuesday, June 12th, and 
proved of great interest. 

The Society is now affiliated with the Radio 


Society of Great Britain, and it is hoped that the: 


club’s activities will thus be extended. 

More members—both ladies and gentlemen— 
are wanted. Full particulars can be obtained from 
the Hon. Sec., A. E. P. Walters, 31, Holden Street, 
Lavender Hill, S.W.11. 

Ilford and District Radio Society.* 

An interesting talk on the Ilford Generating 
Station was given by Mr. Gregory on June 14th. 
By the kindness of this gentleman the Society will 
visit the station on July 12th. 

The Hon. Secretaryship of the Society has now 
c hands, and the position is held by Mr. N. 
Vizard, 12, Seymour Gardens, Ilford. 


Cricklewood Radio Club. 

Four very successful experimental outings have 
taken place, and the Committee have arranged 
a number of others to be held during the summer 
months. 


The Beckenham and District Radio Society. 
General appreciation of the new headquarters 
was expressed by the members on June 7th. 
The subject under consideration was how to 
obtain filament and high tension current from 
the house supply (A.C.), and the speaker, Mr. 
Knight, A. M. I. E. E., A. M. I. R. E., was highly suc- 
cessful in communicating his views on the subject. 
The meeting closed with the presentation of 
competition awards. 
Hon. Sec., J. F. Butterfield, 
Elmers End, Beckenham. 


Smethwick Wireless Society. 

An interesting lecture on “ Batteries for Re- 
ceiving Apparatus was recently given by the 
Hon. Asst. Secretary, Mr. L. Lee (5 FH). The 
members afterwards experimented with the Society's 
apparatus. 

Hon. Sec., Ralph H. Parker, F.C.S., Radio 
House, Wilson Road, Smethwick, Staffs. 


10, The Close, 


Oldham Amateur Radio Society. 
Gadgets Night ” was held on June lst, when 
one member demonstrated a neat little panel 
for switching telephones in series to a receiving 
set. Another member produced a variable con- 
denser of novel and economical design. The 
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material and design for the Club’s portable three- 
valve receiving set were discussed, and an interesting 
debate followed on the subject of Double 
Reaction.” 

On June 8th, the members considered the suita- 
bility of various proposed sites for the future 
headquarters of the Club. 

The transmission from 2 ZY was then received on 
a four-valve set and on the Armstrong super- 
regenerative circuit, using one valve and a frame 
aerial. 

Hon. Sec., W. Schofield, 92, Sharples Hall Street, 
Oldham. 

Raymald Wireless Club. 

Loss of Insulation on Aerials was the subject 
of a lecture delivered by Mr. G. H. Brown on June 
6th. Much useful information was imparted 
concerning the relative advantages of the different 
types of insulators, and the lecturer gave some 
helpful hints for the protection of aerials and in- 
sulators. 

Hon. Sec., F. E. Baker, 28a, Estella Avenue, 
New Malden. 


Book Reviews 


Radio-Schnell-Telegraphie (High-Speed Radio 
Telegraphy) by Dr. Eugen Nesper; pp. XI. + 
120, with 108 figs. Julius Springer, Berlin, 1922. 
This book of 120 pages is devoted entirely to the 

methods of transmission and reception in high 
speed radiotelegraphy. As the author points out 
in the preface, the commercial success of long 
distance {communication is only possible by the 
use of high-speed operation in combination with a 
highly developed administrative organisation. The 
characteristic properties of submarine cables limit 
the speed of working to about 35 words per minute, 
but there is no such limit in radio communication, 
and the author regards 150 words per minute as a 
reasonable aim. The author regards the high- 
frequency jalternator as the only commercial type 
of transmitter for this class of service at the present 
time, as although the problem can be solved equally 
well by means of thermionic valves, they cannot 
at present compete economically with the high- 
frequency alternator. 

After a general review of the subject the various 
sources of radio-frequency current are described— 
Poulsen arcs, valves, H.F. alternators, and 
frequency transformers. The author then discusses 
the methods of keying these various types of 
generator, and describes the Wheatstone automatic 
transmitter and its modifications. The reception 
of high-speed signals is then considered, and over 
20 pages are devoted to the all-important subject 
of selectivity and freedom from interference. 
Various high-speed inkers are then described, 
including one by Huth, based on the Johnsen- 
Rahbek principle. Then follows a description of 
the phonographic and telegraphonic methods of 
reception, and of the Baudot and Hughes printing 
telegraphs. A chapter is devoted to the general 
lay-out of transmitting and receiving stations, 
and their connection with the central operating 
office. Not the least valuable feature of the book 
is the classified, alphabetical bibliography, which 
should prove extremely useful to those interested 
in the subject. 

The book is well printed and illustrated in the 
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style associated with Springer, and although it 
contains little that is new, it can be thoroughly 
recommended to anyone interested in the subject 
and wanting a concise review of the present state 
of development. : G. W. O. H. 


„Radio (Zeitschrift für das Gesamte Radio- 
wesen). A trade paper for the wireless industry. 
(Berlin: Rothgiesser and Diesing Aktiengesells- 
chaft, Prinzenstrasse 98, 8.42. Published on 10th 
and 25th of each month. Annual subscription 
for England and colonies, 12s. 6d. ). 


BROADCASTING. 


Regular Programmes are Broadcast from the 
following European Stations ;— 


GREAT BRITAIN. 


LONDON 2 LO, 369 metres; MANCHESTER, 2 ZY, 385 metres; 
GHAM, 5 IT, 420 metres; CARDIFF, 6 WA, 353 metres: 
NEWCASTLE, 5 NO, 400 metres: GLASGOW, 6 8C, 415 metres. 
Regular moming and evening programmes, particulars of which 
appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are:—Weekdays, 11.30 a.m. to 12.30 p.m. (2 LO only), 
3.30 to 4.30 p.m., 5.30 to 11 p.m. Sundays, 3 p.m. (2 LO only), 
8.30 to 10.30 p.m. 


FRANCE. 


PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 7.40 ee 
Meteorological Forecast; 12.15 p.m., Meteorological Report 

Forecast; 3.30 pms Financial Bulletin (Paris Bourse); 6.10 
.m., Concert and Meteorological Forecast; 11.15 p.m., Meteoro- 
logical Report and Forecast. Sundays, 6.10 p. m., Concert and 


Metcorological Report. 

LEVALLOIS-PERRET (Radiola), SFR, 1,780 metres. Sundays, 
2 to 3 p.m., 9 to 10.30 p.m., Concert. Weekdays, 12.40 pm, 
Concert, 5.5 p.m., Financial Bulletin; 5.15 to 6.15 p.m. 
Instrumental Music; 8.45 p.m.,. Miscellaneous News; 9 to 10 
p.m., Concert. Thursdays, 9.45 p.m. to 10.30 p.m., Dance Music. 


L 
ECOLE SUPERIEURE des Postes et hes, 450 metres, 
Tuesda and Thursday, 8.30 p.m., neert. Saturday, 
2.30 to 7.30 p.m., Concert. 
LYO YN, 3,100 metres. Weekdays, 10.45 to 11.15 a.m. 
Gramophone records. 


HOLLAND. 


THE HAGUE, PCGG, 1,050 metres. Sunday, 3 to 5 p.m. 
Concert. Monday and Thursday, 8.40 to 9.40 p. m., Concert. 


THE HAGUE (Heussen Laboratory), PCUU, 1.050 metres, 


Tuesday, 7.45 to 10 p.m., Concert. Sunday, 9.40 to 10.40 a.m, ` 


Concert. 

THE HAGUE (Velthuyzen), PCKK, 1,050 metres. Friday, 
8.40 to 9.40 p.m., Miscellaneous. 

IJMUIDEN, PCMM, 1,050 metres. Saturday, 8.40 to 9.40 p.m., 
Concert. 

AMSTERDAM, PA 5, 1,050 metres. Wednesday, 8.10 to g. 10 
p.m., Concert and News. 


BELGIUM. 


BRUSSELS, BAV, 1,100 metres. Working days, 12 noon, 
Meteorological Bulletin. Daily. 4.50 p.m., Metcorological Bulletin. 
Tuesday and Thursday, 9 p.m., Concert. Sunday, 6 p.m., Concert. 


GERMANY. 


BERLIN (Konigswusterhausen), LP, 4,000 metres. Daily 
7 to 8 a.m., Financial and other news; 12 to 1.30 p.m., Financi 
and other news ; 5 to 6.30 p.m., Financial and other news. 

EBERSWALDE (2,950 metres). Tuesday and Saturday, 6.30 to 
7.30 p.m. Concert. 


CZECHO-SLOVAEIA. 

PRAGUE, PRG, 1,800 metres, 8 a.m., 12 noon and 4 p.m. 
Meteorological Bulletin and News. 4,500 metres, 10 a.m., 3 p-m. 
aud 10 p.m., Concert. 

SWITZERLAND. 
GENEVA, HB1, 900 metres. Daily, 6 to 8.30 p.m. Concert 
(“ Utilitas “). 


LAUSANNE, HB 8, 1,350 metres. Daily, 6 to 8. 30 p. m., Concert 
(“ Utilitas ). 
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QUESTIONS AND ANSWERS 


“H.K.” (Dorset) asks for a diagram of a and secondary. (4) The crystal detector is dealt 
three-valve circuit employing one H.F. transformer with in most publications dealing with wireless 
coupled amplifying valve, detector, und one L.F. telegraphy and telephony. 3 

amplifier, with switches to enable any combination 

of the three valves to be used. 8. B. H.“ (Sidcup) asks (1) In what way may 

The diagram is given in Fig. 1. a variocoupler be used in a valve circuit. (2) How 


0-001 aF 


Fig. 1. H. K. (Dorset). Receiver with H.F., valve rectifier and note magnifier with switches to switch 
the H.F. or L.F. valve circuits. 


‘t PERPLEX ’’ (Highbury, N.5) submtts a a variometer may be connected in a valve circuit to 
diagram of a two. valve set, one H.F. amplifier and give reaction. (3) If a variometer, when used 
detector, with which he gets poor results. He asks to supply reaction in a circuit, is as efficient as a coil 
(1) For criticism of the circuit. (2) What is the coupled to the secondary or to the tuned anode coil. 
function of the series- parallel switch. (3) For the (4) If the permanent type of crystal detector 
windings of a H.F. plug-in transformer to cover is more sensitive than other types. 


the wavelengths of the Hague and Parts stations. (1) A variocoupler may certainly be used as a 
(4) For the name of any publication we recommend tuner in a valve circuit. (2) The method of using 
dealing with the theory of the crystal detector. a variometer to give reaction in a valve circuit 


(1) The circuit diagram is correct. We think 
that your inability to tune out 2 LO is principally 
due to the use of a single circuit tuner, and your 
receiver is therefore not sufficiently selective. 2 
From your description of this set, it is unlikely oo H.T. 
that any of the trouble is attributable to the A.T.C. - = = LLY O 

& 


REACTION 0-001 aF 


(2) The purpose of the series-parallel switch is — O00 
to connect the aerial tuning condenser in series 00003 „F 
with the aerial inductance for short wavelengths 8 
such as those in use by the British broadcasting 4 HT 
station, and in parallel for the longer wavelengths. 

(3) For the transmissions from the Hague, we 


suggest you wind 1,300 turns of No. 40 S.S.C. wire ; 
for both primary and secondary windings on an eooo pi 
ebonite disc former, 24“ in diameter, having a O 


groove 3“ wide and }’’ deep. For the transmissions Fig. 2. S.B.H.” Sidcup). Method . 
from the French Radiola Station, use a former É necting variometer . TOD f a ; con 


24” in diameter, with a groove 4“ wide, and 2“ 
deep. Wind 800 turns each for primary ant ; : 
secondary of No. 40 S.S.C. wire. For the Eiffel is indicated in Fig. 2. (3) There is not much to 

Tower transmissions on 2,600 metres, use a former choose between them. (4) The permanent 
similar to the second one mentioned above. Wind type of crystal rectifier is satisfactory, but not 
1,000 turns of No. 40 S.S.C. wire for both primary necessarily more sensitive than other types. 
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J. H.“ (Sheffield) submits a diagram of a 
two-valve set and asks (1) For criticism. (2) If a 
set made up from thts diagram would give satisfactory 
reception using a frame aerial, and if so, what would 
be the probable effective range. (3) For the maximum 


and minimum wavelengths of a coil 3” diameter 
by 10” of No. 22 enamelled copper wire. 
(1) When receiving short wavelength signals, 
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“H.F.” (Oldham) requires a circuit diagram 
of a four-valve receiver employing three H.F. amplify- 
tng valves and detector, using the tuned anode 
method of H.F. coupling, the circuit to be conveniently 
arranged for coupling to the two-valve note magnifier 
circuit given in reply to R. I. R. D. (Derby) in 
the issue of March I 7th. 

The diagram is given in Fig. 3. 


H. F. (Oldham). This diagram shows the method of connecting three stages of H.F. amplifi- 


cation with a valve rectifier. 


use the tuning condenser in series with the tuning 
coil. For longer wavelengths, connect the condenser 
in parallel with the coil. (2) Using a frame aerial 
the set should give satisfactory reception up to 
approximately 50 miles, but a great deal naturally 
depends on the power of the transmitting stations. 
(3) The range of the tuner is from 250 to 2,500 
metres. 


T. A. L. D.“ (Woking) asks (1) If a potentio- 
meter of 500 ohms resistance could be used with a 
crystal detector. (2) What is a suitable winding. 

(1) A resistance of 500 ohms is a very suitable 
value for use with a crystal detector. (2) On a 
1” diameter former, wind about 4 ins. No. 36 
S.W.G. Eureka resistance wire. 


T. A. L. D.“ (Woking) asks (1) For particulars 
of the windings of a loose coupled tuner to cover the 
range of wavelengths from 300 to 500 metres. (2) 
The identity of 5 AQ. 

(1) We suggest that you wind the loose coupler 
from the following particulars :—Primary coil 
4” diameter, former wound with 90 turns of No. 20 
D. C. C. copper wire with six taps. Use a 0-001 mfd. 
variable condenser in series. Secondary coil, 
3” diameter former wound with 100 turns of No. 26 
D.C.C. copper wire. Use a 0:0005 mfd. variable 
condenser in parallel. (2) Particulars of this 
station are given in the issue of May 5th. D. Douet, 
10, Ruvigny Gardens, Putney, S.W.15. Power, 
10 watts. 


N OTE —This section of the magazine is placed 

* at the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both. the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules: (I) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers, Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the “Questions and Answers ” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which ts for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of 1s., or 3s. 6d. for a maximum of 
four questions. (7) Four questions ts the mari- 
mum which may be sent in at one time. 
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Under 


A 10th Anniversary. 

Thursday, July sth, was a day to be 
remembered in the history of amateur wireless, 
and particularly in the history of the Radio 
Society of Great Britain, since it was on that 
date just ten years ago that the first meeting 
of a little group of wireless enthusiasts was 
called together, out of which has grown up 
the present organisation of the Radio Society 
of Great Britain and affiliated societies, with 
Royal patronage. The work which this 
Society has done, backed by all associated 
Societies and the amateurs of the country 
generally, is too well known to require. any 
comment here. This may be an occasion, 
however, to remind anyone who is interested 
in the past history of the Society, or who 
has interested friends, that a pamphlet was 
prepared some time ago giving the history 
of the Society from its earliest days up to 


recent months. This history is available 
free to anyone who cares to apply for it, either 
to the Hon. Secretary, at 32, Quex Road, 
West Hampstead, N.W.6, or from the Edi- 
torial offices of this Journal. Those who 
have not already made the acquaintance of 
this little history will find it full of interesting 
information regarding the progress of amateur 
development in this country. 


Calls Heard. 

At irregular intervals recently, we have 
published some lists of amateur calls heard 
by stations listening-in in different parts of 
the country. Judging by the number of 
letters which have been received, this appears 
to be a very popular feature. We, therefore, 
propose to devote more space to this in the 
future, and would like to receive for publi- 
cation, lists of calls heard. The name and 
address (or at least sufficient address to give 
the location of the receiving station) should 
be given, followed by a list of the calls heard, 
and, in certain cases, the dates. No other 
information is required at present, as the 
idea will be to put those who are interested 
in each other’s transmissions directly in touch 
with one another. Of course the lists of 
calls heard should be confined as far as possible 
to amateur transmitting stations at some 
considerable distance. Unidentified stations 
should be given in a separate list when sending 
in this information. 

Talking of matters which interest holders 
of experimental transmitting licences reminds 
us that we hear that a meeting of transmitters 
in the London area is to be held on Friday, 
July 2oth, at King’s College, Strand, W.C.2, 
at 6 p.m., with a view to the formation of a 
Society of transmitting amateurs in the London 
area. They will thus be able to keep in touch 
with one another by holding meetings at which 
they can discuss points of mutual interest. 
We hope to have an opportunity of saying 
more about this shortly. 
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A READY RECKONER FOR WAVE- 
LENGTH, INDUCTANCE & CAPACITY 


From the tables and graphs given it is quite easy to determine the number of turns of wire on a 

certain former necessary to produce a desired inductance or to give a particular wavelength with a 

condenser of given value. Any combination of the relationship of inductance and capacity to 
wavelength can be read off, together with the necessary practical data. 


By E. J. Hosss, M.C., Associate Member I. R. E. 


ABLE II accompanying these notes 


has been prepared by the writer as a | Diam. Length. Inductance. 
supplement to Table I on page 431, |—- 5355 
The Wireless World, September 4th, 1920, I. 12 cms. 9 cms. 3,200 mhys. 
Vol. VIII. 2. 8 cms. 16 ems. 3, 300 mhys. 
A simple example is given below merely to 3. IO cms. 12 cms. 3,440 mhys. 
indicate the broad principle for using these | 
tables. Assume :— JVFFFFV «| er 
(a) Maximum wavelength desired = 3,000 IN. B.—The inductance next above that 
metres. required is selected to ensure that ample 


(b) A standard Post Office aerial has a 
capacity of 0-0003 mfd. (neglect the 
inductance) and 

(c) Maximum capacity of variable condenser 
to be used in parallel - 0-0005 mfd. 

(b) and (c) together will have a total capacity 
of 0-0008 mfd., and from Table II, 3,167 mhys. 
is stated to be suitable for 3,000 metres, with 
a parallel capacity of o · ooo8 mfd. 

In Table I the dimensions of coils approxi- 

mating 3,167 mhys. are :— 


inductance is provided.] 

As the inductances in Table I are provided 
for coils wound with No. 26 single silk covered 
wire a table of correction factors for normal 
gauges of wire is given in Table III. 


Example :— 


If coil 3 is wound with No. 24 D.S.C. wire 
its inductance will be— 
3,400 X 0:62 = 2,132 mhys. 


or with No. 28 D.C.C. wire— 


3,440 X 0°63 = 2,167 mhys. 


TABLE I. 


Inductance of a solenoid wound 20 turns per em. Inductances in microhenries. 
Diameters of solenoid in cms. 


Diameter of Solenoid. 


Length | 
R 6 7 | 8 9 10 12 14 | 16 18s 
1 223 | 32 41 50 60 70 80 aa = „ a 
2 66 93 122 155 185 218 253 324 399 478 559 
3 118 | 169 224 | 283 346 | 389 480 623 784 | 932 1095 
4 174 252 338 432 | 531 636 745 974 1221 1480 1745 
5 232 | 340 460 590 719 881 1040 1370 1725 2095 2482 
8 | 292 | 430 587 761 945 1201 1350 1790 2270 2795 3300 

7 351 523 | 717 | 932 | 1165 1415 1680 2240 2850 3490 4180 

8 13 617 | 850 | 1109 | 1390 1695 2016 2710 3454 4250 5110 

9 4 711 985 | 1291 | 1624 1080 2360 3200 4080 5025 ' 6050 | 

10 537 807 1120 1472 1858 2275 2720 3680 4725 6857 7050 

12 666 | 997 | 1395 | 1842 2345 2870 3440 4700 6074 7546 9130 
| 14 786 i 1193 | 1673 | 2216 2810 3475 4185 5740 7450 9310 11290 
| 16 911 | 1390 | 1951 2393 3300 4090 4940 6800 8880 11140 | 13600 
| I8 1037 1583 2231 2972 3800 4711 5700 7880 10310 12980 ' 15850 | 

20 1162 | 1779 | 2512 | 3352 4290 5330 6460 8970 11780 14860 | 18190 

22 1287 | 1975 | 2794 3734 4820 5960 7230 10060 13250 16750 20560 

24 1414 2170 3005 4115 5290 6590 8000 11160 14730 18670 22940 | 
26 136 2370 | 3357 4502 5790 73% 8780 12270 16220 20610 25370 

28 1666 | 2565 | 3642 | 4883 6290 740 9680 13390 17730 | 22550 27810 
| 30 1702 | 2761 | 3922 | 5264 6790 8480 10330 14500 19230 24500 | 30260 | 
6 2p 1920 2058 | 4207 5652 7290 9110 11100 15620 20750 | 26460 | 32730 | 
34 2044 | 3155 | 4440), 6040 7800 9519 11930 16730 28050 


35200 j 


22260 
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with the A.T.I. will be that of the 
roxima 
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to 


). 


3,167 mhys. will tune to roughly 1,900 metres 


; 


tey 0:0003 mfd. 


(assuming, of course, the condenser has a 
th 0:0003 mfd. 


antenna alone—app 
negligible capacity at zero scale 
wi 


parallel 


Tables I and II may also be used to locate 
suitable points for tappings. An inductance 


If, however, ıt is reduced to its lowest capacity (see Table II) 


denser is adjusted to its maximum capacity. 
(zero scale reading) the total capacity in 


of 3,167 mhys. will tune to 3,000 metres with a 
capacity of 0-0008 mfd., i. e., when the con- 


1, 900 metres can also be obtained with 1,270 


TABLE II. 


INDUCTANCE IN MICROHENRIES—CAPACITY IN MICROFARADS. 
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Graph A, 
To obtain the inductance value 
of a coil necessary to produce 
a given wavelength with a 
given condenser find the point 
on the wavelength line (trans- 
verse line) where it intersects 
the capacity value (vertical 
line) and read off the in- 
ductance value (horizontal 
line). Particulars for winding 
coils to given inductance 
values with No. 26 single silk 
covered wire will be found in 

Table I. 
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| CAPACITY IN MICROFARADS. 
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mhys. and o · ooo8 mfd. (Table II). If, there- 
fore, a tapping is taken 5 cms. from the 

the winding (coil 1), 1,370 mhys, 
it will be suitable ; 


tappings may be added, if desired, according 
to the taste of the experimenter. 


TABLE III. 


Some measurements of the city, in- 
ductance and natural wavelength of a standard 
Post Office aerial are given as a guide. It will 
be apparent that except in the case of short 
wave reception (below, say, 300 or 400 metres), 
the inductance of the antenna system may 
generally be neglected for experimental work. 

Height =25 ft. 

Length 275 ft. double wire spaced 6 ft. 

Wavelength=97 metres. 

Inductance = 12-6 mbys. 

Capacity =0-00021 mfd. 

The i notes are intended for 
beginners, but advanced experimenters should 
find the following more useful. 

The whole of this article is based on the 
formula for inductance, viz. :— 


where 


OR 
HNN 
= 
1 


Ca 
Wavelength is a. measured in metres 
and capacity in microfarads. If L is required 
in centimetres K = 3,552; if L is to be micro- 
henries K = 1885. For each value of C we 


˙—j gn 
may be drawn on squared paper so 


that intermediate values of L or C can be read, 
but errors cannot easily be detected. If, 
however, we plot our curves on logarithmic 
daper -a t line should result, and con- 
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sequently an error will be immediately seen. 
Intermediate values may also be more accu- 
rately read. 

The two graphs “A” and B are based 
on this assumption, and cover the range 
of wavelengths 100 to 10,000 metres, 
inductances for wavelengths in graph “A” 
being read off direct from the left-hand scale, 
and for graph “ B” on the right-hand scale. 
The notations on the graphs are self explana- 
tory. If wavel occurring in graph “ A 
are multiplied by 10, L should be read off the 
right-hand scale ; if wavelengths i in graph “ B 
are multiplied by 107}, L should be ead on the 
left-hand scale. 

To find the inductance for any wavelength 
above the range given divide the wavelength 
by 10 or 102, and with the wavelength 
obtained read L from the graph, and multiply 
the answer by 102 or 10‘; lower wavelengths 
may also be dealt with in the reverse manner. 


les :— 

1. Find L: when A= 100 metres, 
C = 0-00055 mfd. 
We find in this case it cannot be read off 
direct owing to the limitations of the 
paper, so read the inductance for 1,000 
metres with a capacity of 0:00055 mfd. 
= ira pi 620 mhys. But as we mul- 
tiplied the wavelength by 10 we must 
divide the inductance by 102, which gives 
us 6:2, the required answer. 
2. Find L when A= 18, ooo metres and 
C= . 00035 mfd. 
18,000 — 10 = 1,800. On the 1,800 
metre graph, therefore, we find L = 2,600. 
In this case we divided the wavelength by 
10, so the answer must be multiplied by 
I10?. Answer = 260,000 mhys. 

3. Find L when A = 30,000 metres and 
C = o oo mfd. 
300,000 — 10 = 3,000. From the 3,000 
graph L is found to be 2,534. Answer 
= 2,534 X 10% = 253,400 mhys. 

We have available, therefore, in Fig. 4 
sufficient data to obtain any L C value for any 
wavelength from 10 to 100, ooo metres. 

It will also be apparent that the lower or 
higher values of C, i. e., any capacity between 
0-0000!1 and 0-01 mfd. may be used as desired. 
If the capacity is divided by 10 the inductance 
must be multiplied by 10 and vice versa. 

The writer wishes to acknowledge the 
assistance given by Capt. J. H. Warr, B.Sc, in 
checking Table II, and H. A. Talbot in the 
preparation of the ‘graphs. 


and 
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ON CRYSTAL DETECTORS. 


By H. E. ADSHEAD, B.A. 


ANY readers have no doubt con- 
M structed crystal receivers, either ac- 

cording to their own design or from 
those published in The Wireless World and 
Radio Review. However well the receiver may 
otherwise be made, the results will be marred if 
the detector is a bad one. In particular it is 
a very great nuisance if the crystal is always 
going out of adjustment. The point I wish to 


yet it remained in adjustment. It is out of a 
German war receiver (Lorenz), and the penny 
and the dimensioned drawings (Fig. 2) 
will show how small are its component parts. 
These dimensions are given in millimetres, 
but readers who are unfamiliar with this 
system can take two-thirds of each and call 
them sixteenths of an inch. There is a tight- 
fitting cover to exclude air and dust, and the 


Fig. 1. 


emphasise in this article is the value of rigidity. 
If the component parts of the detector will 
not move either by vibration or temperature 
changes, then the adjustment will remain 
correct for years. This is a very useful feature 
in the stand-by or comparison detector, 
for all operators should have two detectors 
on their instrument. 
and other galenas, and I acknowledge that 


they produce very loud signals, but the cat 
whisker does not stop any stiller than its 


counterpart on the hearthrug! But favour 
whatever crystal you may, it is essential that 
the detector be as small as it can be made. 

To illustrate this point, Fig. 1 is a photo- 
graph of two silicon and gold point detectors. 
The type on the left is very bad, and will not 
stand the least vibration and needs frequent 
setting, while that on the right never varies. 
It even fell out of the pliers on to the floor 
while I was preparing to photograph it, and 


I have tried. Hertzite 


The relative dimensions of the two types of crystal detectors are shown in comparison 
with the size of a penny. 


Fig. 2. Dimensional drawings of the component 


parts of a compact crystal detector. 
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components appear to be of dull-nickelled 
brass. The point on the spring contact is placed 
eccentrically on both centre lines and thus 
passes over a circle when the crystal is turned. 
The shallow screw-headed cup has a thin 
flake of the desired crystal set in Wood’s metal. 
Originally it had a piece of pyrites, but I 
changed this for a piece of silicon off the same 
crystal as is used in the large detector. The 
wonderful permanency of this detector has 
convinced me that there is nothing unreliable 
about silicon, it is the detector designs which 
are faulty. It is true that the available search- 
ing surface is reduced to one line circle, 
but one cannot have everything, and if it 

unfortunately happened that it did not contain 
a sensitive point, the crystal could be melted 
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out and moved a bit. It might be noted that 
the plug distance of 2 cm. seems to be a standard 
on the continent, and most plug fittings 
conform to it. 

It may be of interest to recall here a list 
of crystal combinations given in The Wireless 
World of May, 1914, and slightly amended. 

Silicon Gold point, Steel, Antimony, Bis- 
muth. 

Galena—Steel point, Graphite, Tellurium. 

Zincite (Zn O)—Bornite (Cu, Fe S,), Cal- 
copyrite (Cu Fe S:), Tellurium. 

Iron pyrites (Fe S) Metal point. 

Carborundum (Si C)—Steel. 

Molybdenite (Mo S,) in metal clips. 

The virtue of gold is probably that it does 
not oxidize like copper. 


A Useful Condenser Attachment. 


By Cyrit T. ATKINSON. 


HE advent of short wave experimental 
transmissions and broadcasting has 
rendered the use of a vernier control 
in connection with the tuning condenser 
almost a necessity, and as there are no doubt 


Variable Condenser with simple Vernier attachment. 


many others who, like the writer, are in 
possession of good quality condensers not 
containing this refinement, it is thought that 
the following description of a fitment designed 
to be added to these units will be welcomed. 
When the primary considerations were 
reviewed it was decided that the vernier must 
be capable of attachment without structural 
alteration to the condenser concerned and 


Constructional details of 


Vernier condenser design 
for fitting across the terminala of a variable. 
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also that it should be self-contained, and 
arranged so as to be easily transferred from 
one to another. 

The final arrangement is as depicted in the 
illustrations, from which it will be seen to 
consist essentially of two specially shaped 
plates, one moving and one fixed, supported 
by an ebonite platform and arranged in such 
a manner as to allow of the rotation of one in 
the conventional manner. 

The ebonite platform should first be con- 
structed, the dimensions being determined 
by the distance between the condenser ter- 
minals, the two metal lugs, attached one 
at each end, being attached by two 6 BA x 3/16 
in. countersunk brass screws. The front 
lug after being properly located, is removed, 
and the long front bearing sweated to it, 
care being taken to get this quite true and 
square. 

The fixed plate may now be attached, great 
care being taken to insulate it from the lug. 


New Instruments 


A New Dubilier Resistance. 


Those who have experimented with re- 
sistance capacity amplification have no doubt 
experienced difficulty in obtaining suitable 
plate circuit resistances. The usual type of 
high resistance cannot be relied upon to pass 
currents of 2 or 3 milliamperes without 


r 


—.— . Ol 


DUBILIER 


Phe Dubilier Resistance. 


developing changes in resistance value with 
the production of noises in the amplifying 
apparatus. The new resistance has been 
specially designed for this purpose and is 
capable of passing large currents, while it 
can be relied upon to give constant results 
when passing currents such as are met with 
in the plate circuits of low frequency resistance- 
coupled amplifiers. 
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This is done by the insertion of an ebonite 
distance piece and by carefully bushing 
the fixing screws by means of ebonite tube. 
As the drawings are clear it would be somewhat 
super ãuous to give exact written details of 
every part, and in any case many of these are 
appreciably flexible to suit varying conditions. 
Special note is, however, called to the spring 
washer which serves to render the con- 
nection of the moving vane, via the spindle 
and bearing, more certain and also introduces 
sufficient friction to prevent unstability at 
any given setting. The long ebonite handle 
enables the hand to be kept at a reasonable 
distance when operating and minimises to a 
large extent, any capacity effects which would 
otherwise result. 

The pleasure derived from the use of such 
a vernier, with the added efficiency in accurate 
tuning, far exceeds the slight cost and will well 
repay any time which may have been spent 
in its construction. 


and Components. 


Detachable crystal detector. 
A Useful Crystal Detector. 


This detector, manufactured by S. A. 
Cutters, of 15, Red Lion Square, W.C.1, 
is designed to provide critical adjustment, 
and by means of a two-pin socket can be re- 
versed or withdrawn from the circuit. The 
design is the outcome of the progress made 
in the production of crystal detectors since 
the advent of broadcasting. 
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Receiving Equipment of Messrs. L. 
McMichael, Ltd. 7 
The main difficulty in the design of a 
receiver embodying high frequency ampli- 
fication is that of simultaneously tuning 
a number of circuits. It is this diffi- 
culty which is often the cause of condemnation 
of a particular type of receiver, though the 
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and so it only becomes necessary when tuning 
to make one adjustment to receive the required 
signal, after which it can be brought to maxi- 
mum strength by regulating the reaction 
coupling as provided by the centre knob 
and dial. Provision is made for long wave 
tuning by the removal of the three plugs 
seen near the valve holders in the photograph 


The M.H.B.R.2 Receiver. 


trouble is none other than the complication 
of making a number of tuning adjustments. 
In the M.H.B.R.2 two- valve receiver the 
wavelength range is covered without the 
necessity of making changes in the inductance 
values other than as provided by a two-way 
key switch, both positions of which are suitably 
calibrated. The instrument when supplied 
is accompanied by a table showing the settings 
of the secondary tuning condenser for bringing 
in the various British broadcasting stations, 


and the substitution of plug-in coils of suitable 
size. The wiring of the apparatus and in- 
ternal arrangements are very creditable, and 
it will be observed than when wavelength 
changes are made by ineans of the key switch 
the ratio of inductance to capacity and the 
circuit arrangements are suitably changed 
to produce the most efficient working. The 
cleanness of the design, and the high quality 
finish is at once appreciated byall those interested 
in the technicalities of instrument manufacture. 


Radio Society of Great Britain. 


An ordinary general meeting of the Society 
was held on Wednesday, June 27th, at 6 p.m., at 
the Institution of Electrical Engineers. 

The Chairman (Admiral of the Fleet Sir Henry B. 
Jackson, G. C. B., K. C. V. O., F.R.S., D.Sc., M.I.E.E. ) 
presided. 

The minutes of the previous meeting were 
read and confirmed. 

Mr. R. Watson Watt then read a valuable paper 
on The Elimination of Atmospherics, based 
on his work on the Radio Research Board extending 
over a number of years. An interesting discussion 
followed. 

The Chairman announced that the following 


members and associate members had been elected : 

Members: Lt. Col. W. L. Palmer, C. M. G., 
J. H. Deakin, P. C. King, G. H. Daly, E. Saunders, 
J. C. Mason, A. J. Rolfe, B. H. Thomson, H. J. 
Paċk-Beresford. 

Associate Members : F. A. Nutter, P. A. Florence, 
Major H. A. P. Littledale, G. H. Barrett. 

The following Societies were also accepted 
for affiliation :— 

Ladies’ Lyceum Club Radio Circle, Midhurst 
and District Radio Society, Hendon Radio Society, 
Bexley Heath and Welling Radio Society, Eccles 
and District Radio Society and the Radio Section 
of the Peek Frean Social and Sports Club. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


W IRELESS THEORY XV. 


series has been 


specially arranged so that the reader who follows each section as it apr 


will es obtained a com mplet wireless education with a 1 5 of time and trouble, and 


de in a position to success 
The 


ully design his own wireless equi 


last sections deal with series and parallel resonance: Othe study of which is so important to 


those who desire a clear understanding of wireless. 


By W. JAMES. 


33.—Effect of Damping. 
HE effect of damping upon tuning 

l should be noted. When a spark 

transmitter is highly damped, the 
number of oscillations per spark discharge 
is small, therefore a large proportion of 
the total energy per spark transmitted is 
contained is the first oscillation. This large 
first oscillation striking a receiving aerial will 
cause a current to flow in the receiver largely 
through shock ; that is, the large impulse is 
picked up by the receiving aerial, and so long 
as the receiver is tuned somewhere near the 
wavelength of the spark transmitter, the re- 
feiving circuits will be affected. The receiver, 
aerial circuit will oscillate at the wavelength 
to which it happens to be tuned. It will be 
seen that highly damped spark signals are a 
source of annoyance in that it is difficult to 
tune them out. The lower the damping, the 
sharper will we be able to tune the receiver, 
until when continuous waves are being re- 
ceived, tuning is very sharp indeed. In the 
latter case each oscillation represents equal 
amounts of energy, and at the receiver the 
circuits must be tuned to the same wavelength 
as the transmitter, otherwise the receiver will 
not receive sufficient energy to operate the 
telephone receivers. 

Perhaps the following illustration will help 
to fix our ideas. Suppose we have a pendulum 
at rest. It will have a natural frequency 
depending upon its dimensions. We may 
set it swinging at its natural frequency by a 
number of small impulses timed so that the 
frequency of the blows agrees exactly with 
the natural frequency. The amplitude of the 
swing will grow gradually to a maximum, and 
the amplitude will be maintained so long as 
the feeble blows are maintained at their 
proper fréquency. 

on the other hand we strike the pendulum 
one hard blow, the pendulum will jump about 
for a moment or two and then will eventually 
swing at its natural frequency. 


of the oscillations which 


The latter condition is analogous to the 
case of a highly damped wave such as obtained 
from a spark transmitter. 

It does not matter to what frequency the 
receiver is tuned, if the spark transmitter 1s 
sufficiently damped, i. e., if its decrement is 
high, it will cause a disturbance at the receiver. 
In practice the transmitter is not so highly 
damped that the effect is analogous to one 
blow of the pendulum, but spark signals do 
affect the receiver when the latter is tuned to 
a frequency considerably different to the 
supposed frequency of the transmitter. 

An atmospheric produces results similar to 


the large blow of the pendulum. Some 


atmospherics consist of a single pulse—and 
therefore are similar to a very highly damped 
spark signal. They cannot ordinarily be 
dealt with at the receiver without a good deal 
of trouble. 

The former condition is analogous to the 
effect of continuous waves. The receiver will 
only respond when it is sharply tuned to the 
frequency of the continuous wave signals. 
Each tiny impulse which is received by the 
receiving aerial, helps to build up the amplitude 
finally operate the 
receivers. If the receiver is out of tune, there 
will be no response ; consequently, the aim is 
to produce signals with the smallest possible 
decrement. In the case of spark trans- 
mission, the energy sent out must always be 
damped—with some systems more than others. 
When however valves, arcs, or high frequency 
alternators are employed for transmission, the 
signals are undamped. 

Modulated continuous waves, such as pro- 
duced by awireless telephone transmitter may, 
however, cause effects at the receiver which 
are similar to the effects of a highly damped 
spark transmitter. A telephone transmitter 
radiates not a single frequency, but a band of 
frequencies. In other words communication 
takes place through a channel of frequencies. 
With most systems, if we assume the centra] 
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wave — the carrier wave to have a frequency 
of F cycles, the width of the channel occupied 
will be (F + f) — (F — f) where f is the range 
of modulating frequencies. The frequencies 
generated by an orchestra may be from 200 to 
5,000. If then the frequency of the carrier 
wave is 300,000 (corresponding to a wavelength 
of 1,000 metres), the frequency channel 
occupied will be from 295,000 cycles to 
305,000 cycles, or a range of wavelengths of 34 
metres. The shorter the wavelength, the less 
likely is interference to be produced. At the 
longer wavelengths telephony becomes im- 
possible from the point of view af the range 
of wavelengths occupied. Interference is ex- 
perienced, especially by those located near a 
telephony transmitting station. 


34.—Choke Coils and Transformers. 


_, Magnetisation of Iron—When dealing with 
` inductance, section 16, it was mentioned that 
the number of magnetic lines of force generated 
by a current flowing through a coil may be 
greatly increased by fitting an iron core. 
If we call the total number of lines of force 


F, the flux density, B, is evidently equal to 7 


where A is the area of the coil cross section. 
The flux density when the core is air is generally 
represented by H. This quantity is also 
known as the magnetising force. If now an 
iron core is fitted to the coil, the flux density 


increases from H to B, and the ratio + 


is known as the permeability of the iron, 
represented by pw. It is evident the effect 
of introducing an iron core has been to increase 
the flux density p times. For example, 
let the magnetising force H be equal to I00, 
and the flux density 100 lines when the core 
is air. If an iron core is fitted, and the per- 
meability of the iron is 800, the flux density 
will be increased to 100 x 800 or 80, ooo lines. 
Different grades of iron and other magnetic 
materials vary considerably in their magnetic 
properties. If we plot curves (Fig. 72) 
showing the relation between flux density, B 
and magnetising force H when the magnetic 
material is annealed sheet iron (curve 
and cast steel (curve Z) we find that for a 
given magnetising force the flux density 
produced is different in the two cases. That 
produced in annealed sheet iron is greater. 
Another point to notice is the general shape 
of the curves. Starting from zero magnetising 
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force, where the flux density is also zero, a small 
increment of H produces a large increase in 
B, until point A is reached. Here the curve 
is bending over, and for a given increase 
in B a much larger relative increase in H is 


8 Y 

DO RE eee ' 

2 |] 

l 

| 

| 

| 

A 

U 

| 

= 

i 

| 

| 

! 

| 

l 

| 

i 

! 

4 
O 600 1000 
Fig. 72. Magnetisation curves of specimens of 


annealed sheet iron (curve F) and cast steel (curve Z). 
The curves are the result of plotting the flux density, 
B in lines per square inch against the magnetising 
force H. The curves are known as B—H curves. 


H 


Fig. 73. The ratio B/H is 
known as the permeability of 
the magnetic material, and 
the curves show the perme- 
ability u plotted against B. 
It will be noticed the perme- © 
ability is high for small values of 
B. Af the higher flux densities < 
the value of p is lower until 
when the iron or steel 18 
practically saturated, p is 
very small indeed. 


je 


required until, as higher values of H are reached, 
only a small response is secured by an increase 
in H. At this point (say point C) we have 
reached magnetic saturation, that is, the iron 


is saturated. Since the ratio -yr is the permea- 


hility, u, it follows that the permeability is 
a varying quantity. In Fig. 73 we have 
permeability curves for the annealed sheet 
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iron (curve Y), and the sheet steel (curve Z). 
As we from the curves of Fig. 72, the 
permeability of annealed sheet iron at all 
flux densities is higher than that of the specimen 
of sheet steel. 

When iron is subjected to a varying 
magnetising force, such as when an alternating 
current flows in the winding, power is lost 
in the iron due to hysteresis and eddy currents. 
The lost power appears as heat. 

Hysteresis may be explained as follows :— 
Suppose we have a coil of wire wrapped 
round an iron core, and subject the iron to a 
complete cycle of magnetisation. In other 
words, starting from zero current we gradually 
increase the current to a certain value, then 
gradually decrease it to zero; increase it again 
in an opposite direction and then decrease it 
to zero. It will be found the relationship 
between flux density and magnetising force 
is as shown in Fig. 74. Taking things 
step by step; with zero value of H, B 


Fig. 74. The curves 
show the relationship 
between Band H when 
a specimen of iron is 
subject to a complete 
cycle of magnetisation. 
The magnetism lags 
behind the magnetising 
force which is known 
as hysteresis. The curve 
is a hysteresis curve. 


is zero. As H is increased (by increasing 
the current), B increases as in the curve 
OAC. When point C is reached, and 
the current is reduced, the value of B falls 
as shown by CDE. But the value of B does 
not fall so rapidly as it increased, and, it will 
be noticed, when H is reduced to zero, the 
value of B is still considerable, as represented 
by OD. The amount OD, represents the 
residual magnetism. To reduce it to zero 
we require a reverse magnetising force equal 
to OE. The reverse magnetising force neces- 
sary to reduce the residual magnetism to 
zero is called the coercive force. If the value 
of H is further increased we obtain the curve 
EF, and by reducing H the value of B falls 
to G. If the current is now reversed, B may 
be reduced to zero again. This lagging of the 
magnetism behind the magnetising force 
is known as magnetic hysteresis. To produce 
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a complete cycle of magnetisation the current 
must be reversed twice. The total amount 
of electrical energy lost in hystersis is pro- 
portional to the area enclosed by the complete 
loop, HICDEFGH. The energy lost 
depends upon the quality of the iron, the volume 
of the iron, the number of magnetic cycles 
passed through per second, and the maximum 
1.6 

flux density or Wa = AYE 
where W, = watts lost in hysteresis 

k = a constant which depends upon 

the quality of the iron. 
V =volume of iron in cubic cms. 
B = maximum flux density, lines per 


square cm. 
f = number of cycles per second. 
A few values of k are as follows: 
Staley (silicon iron) 0:0097 
Transformer iron 0:0009 
Soft iron wire 0'002 
Good sheet iron 0'003 


To keep hysteresis losses low, therefore, 
the flux density ought to be low, a good quality 
of iroꝶ used, and no more iron than is necessary. 
The frequency is usually determined by other 
considerations. 

The other loss referred to, the eddy current 
loss, is explained as follows: Iron is a con- 
ductor of electricity—not so good as copper, 
of course, but still is a fairly good conductor. 


Fig. 75. A varying flux produces circulating 
currents in the core. The core is therefore split 
up or laminated so that there ts considerable op position 
to current flow. The arrows show the direction 
of the induced (eddy) currents, and the lower figures 
the method of reducing the magnitude of the currents 
by building the core of laminations or a bundle of 
iron wires. 


It has been explained (section 18) how a 
voltage may be produced in a conductor 
by moving that conductor through a magnetic 
field, or, alternatively, by holding the con- 
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ductor stationary and varying the strength 
of the field. Since in the above case the iron 
is cut by the lines of force as they increase 
and decrease through the rise and fall of the 
current in the coil, a pressure is induced, and 
currents circulate in the iron. The current 
which flows depends upon the specific resist- 
ance of the iron and the area. They tend to 
circulate in a plane at right angles to the 
magnetic field, as shown in Fig. 75. The remedy 
is to use an alloyed iron with a high specific 
resistance, and to laminate the core, that is 
build it up of thin sheets, and in some cases 
of fine iron wire. The sheets are often insulated 
with paper or varnish, one from the other. 
The effect is to provide a high resistance to 
the flow of current, without altering the mag- 
netic properties greatly. 
of iron is now only perhaps 90% of the total 
core volume, the remaining 10 per cent. being 
insulation. This should be allowed for. 


272 p2 
The eddy current loss W, = eae 
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where k = a constant (40°64 for sheet iron). 
V = volume of iron in cubic inches 
t = thickness of iron sheets in inches. 
. f = frequency. 
B = flux density in lines per square inch 
The points to notice here are that the loss 
may be reduced by reducing the flux density, 
the thickness of the iron laminations, and by 
using iron with a high specific resistance 
which varies the value of K. Laminations are 
usually 6 to 12 mils. thick. The volume and 
frequency are usually decided by other 
considerations. x 
It is evident that care must be taken to 
properly insulate the laminations. Bolts used 
to hold them together should be fitted in an 
insulating bush to prevent short-circuiting 


them, and the position of the bolts and their 


size should be carefully seen to. The edges 
of the laminations ought to be smooth, and 
we should not file them up when assembled, 
otherwise the effect of providing insulation 
is nullified. 


Experimental Stations Heard. 


The following is a list of amateurs’ calls 
logged by Mr. H. L. Holt, of 25, Lamb Street, 
Longsight, Manchester, during the last six 
months on short wavelengths (180 to 240 
metres). 

Mr. Holt used an indoor aerial and two 
valves (detector and L.F., and occasionally 


H.F. and detector). 

2 AW, 2AX, 2DX, 2FP, 2DF, 2 GW, 2IN, 2 JF, 
2 JO, 2KF, 2KT, 2JZ, 2 KA, 2LF, 2LG, 
2 MK, 2 NM, 2 NO, 2 OD, 2 ON, 2 KW, 2 OM, 
2 UF, 2 VP, 2VW, 2VF, 2VO, 2VS, 2VT, 
2 WU, 2 XR, 2SA, 2 TA, 2 TB, 2 QK, 2 YQ, 
X, 2ZS, 2 VM, 2 WK, 2KN, 2 XJ, 2IT, 
, 2FN, 2GG, 2YT, 21J, 2PX, 2 TB, 
2 KX, 2 XR, 2RP, 5LJ, 5CX, 5GL, 
5 MT, 5LC, 5DT, 5 LZ, 5KO, SIC, 
5 ZK, 5NN, 5 BV, 5 WR, 5RI, 5 DN, 
5 OH, 5HI, 5IV, 5FD, 5 BH, Ge: 


FREF 


XC, 5CY, 5 FS, 5 QM, 5ZU, ’ 
DV, O MX, O NM, ONY, OYS, OFN, 


O D SS aaa see 
8 
ZK 
= 
qn 


Q> 
AQ 


BQ, 0 

YY, 0 XL, PCII, 8 AB, 8 AH, 8 AY, 8AA, 
8 8 BV, 
8 


X 
ARA, 8 BM, 8 BF, 8 BJ, 8 BC, 
CS, 8 CF, 8 BQ, 8 DP, 8 LBC, 8 XY, 


e + 4 


0⁰ 
— 
2 


Where are they? 

Experimenters who have heard the following 
calls would be glad to learn of the locality 
of the transmitters 

5 IP, 5 GS, 5 ZV, 2 UF, 5 OW, 5 VM. 


Reception in Scotland. 


The following experimental transmitters 
have been heard at Port Seton, Scotland, 
by Capt. E. A. Anson :— 


5ST Morse April 29th 8.15 p.m. 

5 IP » May 27th 7 to 7.30 p.m. 

5 WR „ June l6th 11 to 12.30 p.m. 
5 GS » June 17th 9 to 9.30 p.m. 

8 BM » June 24th 9 to 9.30 p.m. 

8 AA » Regularly. 


Unknown Calls with the Flewelling 
Circuit. 


Mr. Louis J. Wood, Hon. Secretary of 
the Halifax Wireless Club, states that while 
experimenting late on the night of June 27th 
with a Flewelling circuit, using a transformer- 
coupled H.F. valve and reaction on to primary 
to avoid radiation, he heard 5 OW and 2 UF 
at loud speaker strength. 2 UF stated that 
his radiation was 0°14 amps and that he was 
using grid control, and speech was good in 
both cases. It would be interesting to know 
the locality of these stations. 

Using two H.F. valves and ordinary rectifier, 
states Mr. Wood, the signals were just audible 
in the telephones. 


Jour 14, 1923 


THE WIRELESS WORLD AND RADIO REVIEW 


485 


Further Notes on the Armstrong Super 


To those who have experienced difficulty in the setting up of the Armstrong super-regenerative 
receiver, ‘these notes ecmpiled after Sons derbe experimental work should prove most helpful. 


By F. L. Hoe. 


OME time back some notes were pub- 
lished in the Wireless World and Radio 
Review on the Armstrong super by the 
writer, and as interest was shown, particularly 
in the single valve circuit, it was thought that 
further details might be of interest. 
Experiments since conducted seem to show 
that the single valve circuit is the most satis- 
factory for all-round. purposes. This circuit 
is shown in Fig. 1. The first point to note 
is that for satisfactory work a quenching 
frequency of not more than 15,000 cycles 
should be used, i. e., well within audibility. 
This is a most important point with this 
circuit. CoilA should be a 1,500 turn 
honeycomb and coil 5 should have about 
1,250 turns. The condensers across them 
should be of approximately 0-004 mfd. and 
0-002 mfd. respectively. It has been found 


Simple 
without filter circuit. 


Fig. 1. super-regenerative arrangement 


best to have variable coupling between the 
coils, and to not connect a condenser across 
their ends. 

Some laboratory tests have shown that the 
secrets of the Armstrong are firstly, to obtain 
the correct grid voltage peak value from the 
oscillator coils, and secondly, to operate the 
valve at exactly the centre of its characteristic 
curve. The oscillator grid voltage, i. e., the 
peak voltage impressed on the grid by the 
L.F. oscillator coils, is critical within very 
small limits, about 5 per cent. variation being 
sufficient to introduce distortion and loss of 
amplification. The valve must operate about 
its characteristic centre, as it is acting as an 
amplifier, and if it is used operating near a 


bend on the curve, it is obvious that distortion 
will occur. This means that a grid leak and 
condenser must be used, and that the H.T. 
battery must not be of too low a.value. An 
H.T. voltage of 70 on an ordinary receiving 
valve is the minimum, and better results will 
be obtained from a purity point of view, on 
higher values, when of course the volume of 
sound is increased as well. 

Having set up a super, generally the first 
thing the experimenter does is to try and get 
his nearest telephony station on his frame. 
This seems to be the easiest thing to do, 
but at short ranges from high power stations 
the Armstrong does not “super” except 
when very accurately adjusted. It is better 
to try on weaker amateur transmissions on 
200 metres. On this wavelength the ampli- 
fication is greater by about four times than on 
400 metres, and is very much more easy to 
operate and to make work. A curve has been 
plotted showing the relation between ampli- 
fication and signal strength, and it was found 
to be nearly a rectangular hyperbola. 

The best way to get results is to tune in 
some weak telephony, and then start the large 
coils oscillating, and altering reaction coupling 
until some amplification is obtained. Then 
alter reaction coupling and oscillator coils 
simultaneously, increasing both until the best 
results are obtained, after which the grid leak 
should be adjusted. The correct value of the 
reaction coil is important. If, on altering the 
reaction coupling the H.F. oscillations stop 
and the L.F. oscillations begin with a click 
the reaction is too small. There should be a 
small band between the two forms of oscil- 
lations where a very loud roar is heard. If 
possible, a leak adjustable by means of a 
switch arm, such as can now be bought, 
should be used. This will be found to bring 
up the purity of the signal and improve 
amplification very much. With 70 volts H.T. 
on an Ora,” “AR,” or R ” valve a grid leak 
value of ł to 1 megohm is about right. With 
240 volts about 3-5 megohms are suitable. 

Having adjusted the various controls, 
experiments may be tried with different fila- 
ment currents and H.T. voltages, but long 
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before this is reached, the experimenter will 
have, or should if the set is O.K., a bad 
headache, and a filter should be fitted. If 
the set works to its full capacity, a filter is 
an absolute necessity. For a really perfect 
filter the following parts are necessary: 2 
variable condensers about 0-003 mfd. capacity 
(two 0°0015 mfd. variables and two 0-0015 mfd. 
fixed will do), two 10,000 ohm non-inductive 
resistances, and a small iron core choke. The 
method of connection is shown in Fig. 2. The 
filter is applied at the points X and Y instead of 


Y 


Fig. 2. Filter circuit for connection between tele- 
phones and telephone terminals, 


the phones. By careful adjustment, the oscil- 
lator hum can be completely cut out. This 
filter will not affect the quality of signals 
received at all, and makes the set much more 
comfortable to work. Simpler filters can be 
made simply from a single condenser and 
choke, but these are not so effective, although 
they are quite useful. The successful opera- 
tion of the super is about 20 per cent. common 
sense and 80 per cent. patience. It sounds 
fairly easy, but it takes a great deal of practice 
to operate it really well. 


A great deal has been said about the super 
being unselective, but if it,is really correctly 
adjusted the tuning is exceedingly sharp, being 
equal in selective properties to a single valve 
without super on a frame. 


Fig. 3. An elaborated and particularly goo: su per- 


regenerative circuit. 
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As would be expected, a large number of 
more or less freakish circuits have appeared. 
The now well-known Flewelling circuit is 
merely a single valve Armstrong using an 
Eaton oscillator consisting of condensers 
and resistances, instead of coils. Fig. 3 gives 
an excellent circuit due to Paul Godley ot 
Ardrossan fame. Condenser C is about 0-002 
mfd. maximum variable and coil D is a small 
radio frequency choke. The other com- 
ponents are of standard sizes. Coils A and B, 
the oscillators, are not coupled. 

Fig. 4 at first sight looks rather unusual 
in arrangement. It consists of a regenera- 
tive detector and one-valve audio amplifier 
connected through a filter, the oscillator 
being replaced by a high-pitched buzzer 
or chopper giving a note of 5,000 cycles 
frequency. The coil A is coupled to the grid 
coil, and W is approximately tuned to the 
received wavelength, to function as a rejector 
to prevent absorption. The resistances are to 
govern the strength of the oscillations.” 
The chopper can be made from a high-speed 


Fig. 4. In this circuit, damping is produced by a 


coupled circuit and interrupter. 


motor with a disc having a very large number 
of sections, to interrupt the circuit. It might 
be mentioned that this circuit really does 
work. 

Fig. 5 shows another very good type of 
circuit which uses a separate detector valve. 
The inductances A and B are wound on one 
tube 5 ins. diameter of 16 and 40 turns res- 
pectively. The condenser across A is 0-0003 
mfd. C and D are the usual oscillator coils. 
The inductances A and B may be replaced by 
a high frequency transformer of the usual 
type. This circuit is fairly simple to handle 
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Fig. 5. Another circuit arrangement by which 
super-regenerative effects may be obtained. 
and is worth while trying. Sometimes it is 
necessary to introduce a small coupling coil 
in the grid first valve circuit, to couple to the 

coil A, to produce extra reaction. 

Fig. 6 gives an entirely new circuit. The 
inductances A and B are the oscillator coils 
and C is a “ pick-up ” coil of similar size. The 
inductances F and G are the two halves of a 
frame aerial. The fixed condensers in the 
frame circuit are 0-002 mfd. each. The 
procedure is as follows. The filament of the 
oscillator is extinguished and the H.T. on the 
detector reduced by the potentiometer to a 
suitable value. Signals are then tuned in, 
and the oscillator switched on. The H.T. is 
then increased until the signal is heard again, 
and adjustments are then made in the usual 
way. This circuit has many obvious advan- 
tages, besides being much more kind to the 
ears. The potentiometer across the H.T. 
should be of about 20,000 ohms resistance. 


Fig. 6. An improved circuit embodying the super- 


regenerative principle. 

Any readers who try the Armstrong super 
will be assured of something to interest them 
for a considerable period, for the super- 
regenerative arrangement is a marvellous 
<ircuit when properly tamed. 

In conclusion, I should like to acknowledge 
my indebtedness to Mr. H. Andrewes for 
some useful laboratory figures and data. 
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A Workshop Tip. 


The difficulty of drilling vertically may be 
easily overcome by fitting to the top of the 
hand-brace a small circular pattern spirit- 
level of the type used in photographic work. 
As shown in the illustration, the level is attached 
= the top of the brace so that when the handle 

is grasped the bubble can be watched and 
maintained in the central position. 

The importance of vertical drilling is very 
soon realised by the experimenter who at- 
tempts to make his own instrument panel, 


Hand-brace fitted with spirit-level. 


and unless one has a good deal of experience 
it is extremely difficult to be sure that the hole 
is entering correctly. 

With this arrangement it will be found 
quite easy to watch the bubble while drilling 
the hole, and provided the material being 
drilled is lying on a horizontal surface, one 
can be certain that all holes are at true right 
angles to the face of the work. 

C 
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Amateur Wireless in Polar Regions 
An Opportunity for Long-Distance Reception. 


ROM August 15th onwards British amateurs 
may have an opportunity of receiving wireless 
from the North Polar regions. 

On June 23rd, an exploration party, under the 
direction of Dr. Donald B. McMillan, left Wiscasset, 
Maine, on a fourteen months’ trip to the northern 
icefields, with the object of studying the flora 
and fauna in Ellesmere Land. Probably wireless 
amateurs will be more interested to know that 
the exploration ship, the Bowdoin, will endeavour 
to maintain wireless touch with civilisation. This 
attempt is being furthered by the American Radio 
Relay League, of which the operator, Mr. Donald 
H. Mix, is a member. 


15th, and it is from here that Operator Mix, using 
the call sign WNP, will endeavour to communicate 
with members of the American Radio Relay League. 
Wavelengths of 185, 220 and 300 metres will be 
employed, the 220 metre wave probably being 
most used. 

A weekly story of the expedition, about 500 words 
in length, will be sent from the ship to the North 
American Néwspaper Alliance, the time of trans- 
mission being one o’clock every Monday morning 
(6 a.m. G.M.T.). Special efforts will be made by 
the A.R.R.L. to copy these messages, which may be 
in code or plain English. In return for the League’s 
services, Dr. McMillan will permit operator Mix 


On board the ‘* Bowdoin,” which will send radio messages to members of 
the American Radio Relay League during the coming winter from Ellesmere 


Land, in the North Polar Regions. 
(Traffic Manager of A.R.R.L.), 
K.B. Warner (Editor of 


Left to-right: Messrs. F. H. Schnell 
D. H. Mix 
2. S. T.“), 


(the 
M. B. West 


ship’s operator). 
(designer of the 


“ Zenith installation), and Dr. MacMillan (leader of the expedition). 


Of great significance to experimenters in this 
country is the fact that the Bowdoin will be operat- 
ing at a spot which is considerably closer to England 
than to an average point in the United States. 
There should thus be no more difficulty in receiving 
from the expedition ship in this country than in 
America. 

After skirting the west shore of Greenland, the 
Bowdoin will proceed across Baffin Bay to Cape 
Sabine, and near here, at Flagler Bay, the ship 
will seek safe harbour, awaiting the long Arctic 
night when she will be frozen in for some nine 
months. 

The expedition hopes to reach this spot by August 


to communicate with amateurs, and to log the 
calls of all stations he hears during the trip. Each 
week WNP will send a list of calls heard to the 
A.R.R.L. Headquarters. 

Mr. L. B. Warner, Secretary-Editor of O. S. T., 
the organ of the American Radio Relay League, 
suggests that “a pretty possibility exists for an 
international amateur relay rin this station.” 
The distance from the ship to either America or 
Great Britain is considerably less than the distance 
between those countries, and we may have the 
privilege,” says Mr. Warner, “of pulling off a 
relay stunt that will make the world sit up and 
take notice.” 
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A PRACTICAL COURSE IN THE PRINCIPLES OF WIRELESS 


EXPERIMENTS 


FOR THE RADIO AMATEUR 


By Maurice CHILD. 


Vice-Chairman of the Radio Society of Great Britain. 


EXPERIMENT NO. II. 


To utilise the valve as a low-frequency 
amplifier for increasing the strength of 
signals detected by the crystal. 


The apparatus required will be as follows :— 
3-contact tuner. 
Carborundum crystal detector. 
0.001 mfd. fixed condenser. 
“R” valve. 
6-volt battery. 
60-volt battery. 
Telephone transformer. 
Intervalve transformer. 
Pair 120 ohm telephones. 
Filament resistance. 
Potentiometer. 
Four dry cells. 
Two single pole switches. 


The apparatus must be connected as shown 
in Fig. 20, by means of the sparking buzzer 
and the crystal adjusted as already mentioned 
in Experiment 9. When this has been done 
the valve may be switched on by closing the 
single-pole switch in the filament circuit. 


INTERVALVE 
TRANSFORMER 


The tuner may be adjusted as already 
indicated, by means of the wavemeter, and 
incoming signals will be heard with increased 
strength. The experimenter should take this 

opportunity of connecting the wire marked 
“X” to either the negative terminal of the 
accumulator battery or to the negative terminal 
of the filament. It will probably be found 
that if the signals received are weak, that 30 
volts on the high tension battery with the wire 
marked “X” joined to the filament direct, 
will give as strong signals as when a 60 volt 
battery is employed. 

With the latter voltage, however, it will 
generally be found that a considerable increase 
of strength is produced when the wire X 
is connected to the negative of the 6-volt 
battery. In order to understand exactly 
why this is so, the experimenter should refer 
to the curves which he should have plotted 
for his valve (Experiment 10). 


TELEPHONE 
TRANSFORMER 
| 


5 9 


Fig. 20. Experimental circuit for demonstrating the action of a ialve as a low frequency amplifier. 
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With regard to the intervalve transformer, 
the same remarks hold good for this as those 
given already in relation to the telephone 
transformer in Experiment 9. The primary 
has the fewer turns, and is included in the 
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crystal circuit. The experimenter should try 
out the four possible ways of joining in the 
terminals of this transformer and give the 
benefit of his experience in this respect to 


the members of his society. 


EXPERIMENT NO. 12. 


To utilise the valve as an amplifier for 
high frequency currents before detection 
by the crystal. 


The apparatus required is as follows: 
3-contact tuner. 
“R” valve. 
Filament resistance. 
6-volt battery. 
60-volt battery. 
3 or 4 different sized fixed inductance coils. 
0.0005 mfd. variable condenser. 
0.001 mfd. fixed condenser. 
0.006 fixed condenser. 
0.5 mfd. fixed condenser. 
Carborundum crystal detector. 
Telephone transformer. 
Potentiometer. 
Two single-pole switches. 
Four dry cells. 


The apparatus must be joined up as in 
Fig. 21. It will be noted that the plate circuit 
of the valve includes an inductance with a 
variable condenser across it. The size of this 
inductance will be determined by the wave 
range over which it is desired to receive. 


IGRANIC OR 
BURNOCPT 


00000900C 


pla 


o5 nf. 


Fig. 21. This circuit is employed to amplify the 
oscillations prior to detection by the crystal. 


ail 


The experimenter should have no difficulty 
in selecting suitable coils as he has already 
used these in previous experiments. The 
coil selected should be such that when one- 
third to two-thirds of the variable condenser 
is employed,* the circuit will be tuned to the 
wavelength desired. In any case, he can easily 


test the wavelength to which the plate circuit 
will respond, by means of the wavemeter 
placed in close proximity to the inductance 
coil in question. The potentiometer is used 


for adjusting the crystal to its optimum 


sensitiveness. 

Having determined the wavelength it is 
desired to receive, the wavemeter is set ac- 
cordingly, and the o- ooõo5 mfds. variable 
condenser is varied until the maximum 
strength from the wavemeter buzzer results. 
The valve is now switched on, and the three 
slider tuner is adjusted until maximum 
strength is again obtained from the wavemeter, 
being placed close up to the tuner itself. 
A slight final adjustment of the 0-0005 mfds. 
condenser will be found necessary for maximum 
strength. 

The success of this experiment depends 
very greatly on the general lay-out of the various 
pieces of apparatus. 

It is important that the tuner is Kept at 
least one to two feet away from the plate 
circuit coil. This coil should be set up so that 
its plane is at right angles to that of the tuner 
inductance. Care must also be taken that the 
potentiometer, with its dry cell battery, crystal 
detector and telephone transformer, stands 
on some good insulation such as a board with 
small ebonite feet to support it an inch or 
two off the table. The apparatus joined in the 
manner described is extremely efficient for the 
reception of very weak signals. The experi- 
menter will find that with strong signals the 
arrangement of Experiment 11 will .produce 
louder results, but with this circuit it should 
be possible for him to hear signals which 
would otherwise be quite inaudible with the 
arrangement of apparatus in the previous 
experiment. The wire marked X may be 
tried connected to the negative end of the 
filament itself, if only 30 volts or so are em- 
ployed from the high tension battery, but 
attention is here directed to the remarks 
made towards the end of the previous ex- 
periment. The position of “X” for best results 
varies for different valves and the H. T. volts 
employed with them. 
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THE TUNER 


AN 


INSTRUMENT FOR TUNING AERIAL, CLOSED, AND HIGH 


FREQUENCY CIRCUITS. 


By F. H. 


NE of the most valuable instruments 
that the experimenter can possess 
is a tuner arranged to cover the whole 
wavelength range efficiently, and designed 
so that the operation of tuning a number 
of circuits simultaneously is a simple process 
by virtue of the disposition of the components 
on the panel. Whatever circuit principle is 
embodied in the detecting or amplifying 


HAYNES. 


operation of the high frequency amplifying 
circuit, if used, are obtained. Many experi- 
menters hesitate to make use of a tuned 
closed circuit, but it must soon be realised 
that a single circuit tuner is only employed 
to make adjustment easy in the hands of a 
beginner. Unless both the aerial and closed 
circuits are in tune with the incoming signals, 
nothing will be received, and thus it becomes 


The finished Tuner. 


apparatus, a tuner built on the lines of standard 
practice is needed, and the one described 
below is arranged so that it can form part 
of almost any receiving system. Details 
are given not with the idea of introducing 
anything new or novel, but to provide the 
reader with an instrument of well-tried design 
and simple construction. 

The adoption of a closed circuit coupled 
to the aerial circuit is essential, and by its 
use advantages suchas increased signal strength, 
considerably improved selectivity and better 


necessary for the two circuits to be adjusted 
to corresponding wavelengths simultaneously. 
To simplify this operation the instrument 


is fitted with a double pole two-position 


switch, which, when on the left-hand side, 
labelled “ stand-by,” throws the closed circuit 
out of action so that the aerial circuit alone 
can be adjusted to produce maximum signal 
strength. The closed circuit can then be 
introduced by moving the switch to the “ tune ” 
position, and the closed circuit condenser 
adjusted with the closed circuit inductance 
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close up to aerial inductance. 

selectivity is obtained by moving the two in- 
ductances apart, and slightly readjusting the 
setting of the condensers. 


- =e -> 
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and the front one for the reaction inductance, 
so that reaction can be made use of when in 
the “stand-by position. The coil holder 
on the right-hand end is provided to carry 


The Tuner. 
Scale drawing showing the relative positions of the components. The wood is cul away at the top to 
give clearance for the nuts and stems of the terminals, and the coil holders are screwed to the ends of the boz. 


If the tuner is to be used with a crystal 
detector the latter will be connected in series 
with telephone receivers bridged with a 
_ 0001 mfd. condenser, and connected across 
terminals A and E, and only two coils, for 
the aerial and closed circuits, will need to be 
inserted in the left-hand coil holder. The 
centre socket of this holder is for the aerial 
inductance, the rear one for the closed circuit, 
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Diagram showing the method of connecting the tuner in circuit with 
detector valve set. : 


the tuned anode inductance of a high frequency 
amplifying circuit, so that the reaction coil 
can be coupled to it. This is done by wiring 
the front socket across to the correspond- 
ing socket on the other holder in order 
that the inductance can be transferred from 
one side to-the other, according to whether 
it is desired to react on to the aerial circuit 
or the tuned anode inductance, the latter 


a high frequency amplifier and 
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Wiring up is carried out with flexible wire between terminals and coil holders 


condensers and switches. Tests must be made 


to determine the correct direction for connecting up the leads to the reaction coil sockets. 


being accommodated in the centre socket of 
the right-hand coil holder. 

The closed circuit and anode tuning in- 
ductances are arranged next to one another 
as it is necessary to tune the two circuits 
at the same time. If equal inductance coils 
are used in both these circuits and the con- 
densers are well matched, their settings should 
be approximately equal in all positions. 

Mention might be made of the left-hand 
switch, which is for the purpose of connecting 


Circus! diagram from which the principles can be 
readily seen. 


the aerial tuning condenser in series or parallel 
with the aerial inductance, the former position 
being generally used for tuning to short 
wavelengths. 


Regular Transmissions. 

Our readers will no dðubt be interested to know 
that we are about to re-introduce as a feature in 
this journal information’ regarding regular trans- 
missions likely to be of general interest. Taking 
the regular transmissions sheet published in our 
issue of June 16th as a basis, the supplements 
will give additions and corrections from time to 
time, so that those who desire to keep this informa- 
tion complete will be supplied regularly with new 
information and additions which can be incor- 
porated. 

For the benefit of those who may not have 
already started to employ a card index for this 
purpose, it may be pointed out how very convenient 
a method it is for keeping a list up-to-date. 


Transatlantic Amateur Transmissions. 

A statement appeared in our Editorial in the 
issue of June 30th, where reference was made 
to the British transmissions durmg the Trans- 
atlantic tests, which is perhaps misleading. As a 
matter of fact, the stations which worked around 
400 metres were not successful in transmitting 
across the Atlantic, and those which did succeed 
were working more nearly on 200 metres. The 
successful transmissions by the station 5 WS 
were made on 215 metres. Mr. Coursey expressed 
the opinion at the time of the tests that the problem 
of transmission on small power across the Atlantic 
was probably simpler on 200 metres than on 440. 
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Notes and News 


The largest broadcasting station in the world, 
it is stated, is being erected at the Ford motor 
car works. 

* + * * 

Wireless sets attached to guide books, for the 
reception of bulletins on the state of the roads, 
was a suggestion made at a recent meeting of the 
Automobile Association. 

* * * * 

What is stated to be the largest frame aerial 
in existence has just been erected at the United 
States Shipping Board Headquarters at Bush 
House, Strand, London. 

** * * * 

Sir L. Worthington Evans, replying to Sir H. 
Brittain in the House of Commons on July 3rd, 
said he had received very few complaints as to 
the efficiency of the present system of broadcasting. 

* * * + 


Of Importance to Transmitting Licence 
Holders. | 
A meeting of transmitting licence holders is 
to be held on Friday, July 20th, at 6 p.m., at 
King’s College, Strand, London, W.C.2, with a 
view to the formation of a Society of Experimental 
Transmitters in the London area. 


That Dangerous Aerial. 

The Urban District Councils Association of 
England and Wales is considerably perturbed, if 
not alarmed, at the rapid increase in the number 
of private aerials. All kinds of dangers are por- 
tended from their widespread use, and one cannot 
but admire the mental resource of those who 
make if their business to decry what isnew. Damage 
by fire, insecurity, masts in dangerous proximity 
to public roads, and fences and chimneys becoming 
dangerous through attachments of aerial apparatus, 
are among the horrors enumerated by Mr. A. 
Partington, of Ilford, who 
spoke at the Association’s 
Conference at Llandudno on 
June 30th. Mr. Partington 
appears to have forgotton 
the peril of tripping over 
slack aerials in the dark, 
and even of strangulation 
from the same cause. If 
we had time we might invent 
a few more. 


American Broadcasting 
on Single Valve. 

The reception in England, 
with a single detector valve, 
of the American broadcasting 
station WGY, (Schenectady, 
New York), is the achieve- 
ment of Mr. J. H. Brittain, 
of Patricroft, near Man- 
chester. Our photograph 
shows Mr. Brittain’s set, as 
used on the occasion referred 
to, when WGY announced 
the transmission of a drama 
entitled Secret Service.” 


The play, which our correspondent describes as 
“ real American hot stuff,” was received perfectly. 

The aerial, of the single wire type, was approxi- 
mately 65 feet long and 30 feet high, and the lead 
in, after entering the house, was 34 feet in length— 
hardly conforming to the best accepted practice. 
Earth connection was made with the gas pipe near 
the meter. Basket coils, seen on the left of the 
photograph, were employed, and the valve was of 
Dutch make, taking 40 volts on the plate. Mr. 
Brittain would like to know if any other experi- 
menter has received American broadcasting on 
such a ragtime set as his. 


B.B.C. Congratulates the Radio Society. 


An interesting announcement was made from 
2 LO, the London Broadcasting Station, on Monday, 
July 5th, when Mr. A. R. Burrows spoke as 
follows :— 

We understand that to-night is the tenth 
anniversary of the foundation of the Radio Society 
of Great Britain, originally known as the Wireless 
Society of London, which institution is now the 
parent of close on two hundred Radio Societies 
throughout the provinces. 

Three of the original officers of the Committee, 
Messrs. L. MacMichael, R. H. Clyne, and L. F. 
Fogarty, have held office for the whole period of 
ten years. 

It is interesting to note that the First General 
Meeting of this Society was held at the Institution 
of Electrical Engineers, which is almost directly 
beneath the present studio of the London station 
and at that meeting General Ferrié sent a special 
message of congratulation, which was received 
on a crystal set and projected by an inking device 
and lantern on a screen in the hall. 

“ To-night, it is with pleasure that we project 
in quite a different manner another message of 


A single-valve set which received American broadcasting in England. The 
` owner is Mr. J. H. Brittain, of Patricroft, near Manchester. 
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hearty congratulation to this 
Society and to the thousands 


of experimenters affiliated to 


it 29 


Amateur Call Signs. 


It is regretted that an 
error occurred in the Directory 
of Experimental Transmitting 
Stations, published in our last 
issue. The call sign 5 DT is 
not as stated, allocated to the 
station of Mesars. Hutchinson, 
of Forest Hill. 5 DT is, never- 
theless, situated in the Forest 
Hill district. 


Broadcasting from Koenigs- 
wusterhausen. 


We are informed by a 
northern correspondent that 
the following particulars of 
transmission are stated in a 
letter he has received from the 
Director of the above 
station: 


From 7 a.m. to 10 p. m. 
news is broadcast practically 
continuously on a wavelength 
of 4,000 metres. No regular 
times have been arranged for 
concerts, but, until further 
notice, it is probable that a 
concert will be broadcast on 


FORTHCOMING EVENTS. 
FRIDAY, JULY 13th. 
ict Amateur 


Leeds and District 


Wireless Society. 
Lecture: The Propagation of Aether 
Waves,” by Mr. W. G. Marshall. 

Radio Society of Highgate. At 7.45 p.m. 
At the 1919 Club, South Grove. Lecture and 
demonstration on Direction Finding,” 
by Messrs. H. Andrewes and F. G. S. Wise. 

SATURDAY, JULY 14th. 
and Forest Hill Radio Society. At 


3 p.m. Visit to 6DT transmitting station. 
Wi Scientifi À 


and : 
isit to“ Galva,” near Plympton, by kind 
invitation of Capt. Silverlock (meet at 


Plympton at 2.45 p.m.). 
SUNDAY. TULY 15th. 
Highgate. At 


Direction finding competition. 


ONDAY, JULY 16th. 


5 


o pm: Lecture: Manufacture of Radio 
Sets, y Mr. E. E. N 
Radio Society. At 55. 
- Fonnereau Road, Ordinary Meeting. 
ess Society. Lecture: 
Tuned Anode and Other Methods,” by 
Mr. J. A. Price. 
TUESDAY, JULY 17th. 
Wireless and Scientific Society. At 
7.30 .m. At the Y.M.C.A. Building, 
Old Town Street. Buzzer practice.. At 
8 p.m., General Discussion. 


WEDNESDAY, JULY 18th. 


Badio of Great Britain. Visit to G. 


Wireless ee at Northolt and G. 
Laboratories, Wembley. 
Y 19th. 


Y.M.C.A., Mare Street. Chat on Building 
and Working of Variometers. 


and Catford Radio Society. At 
136, Bromley Road, Catford, S. E. 6. Lecture: 
Aether Waves and How they are Pro- 
duced,” by Mr. H. M. Stanley. 
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Sundays from 11 am. to 
l p.m. on wavelengths of 
2,700 and 4,000 metres. : 


RADIO SOCIETY OF 
GREAT BRITAIN. 


On Wednesday, 18th July, 
members of the Radio Society 
of Great Britain will visit the 
Post Office Wireless Station at 
Northolt and the Laboratories 
of the General Electric Com- 
pany at Wembley. The party 


-will leave Kingsway by motor 


charabancs at 2.15 p.m. Ar- 
rangements will be made for 
tea during the afternoon. 
Notices are being circulated 
to all members. 


The next ordinary general 
meeting of the Society will 
take place on Wednesday, July 
25th, at 6 p.m. (tea at 5. 30), 
at the Institution of Electrical 
Engineers, Savoy Place, Vic- 
toria Embankment, London, 
W. C. 2, when Mr. Philip R. 
Coursey, B.Sc., F. Inst. P., will 
deliver a lecture entitled 
Resistance - Coupled Ampli- 
fiers.” 


The Schools Radio Society. 


Rapid steps are being made towards the forma- 
tion of the Schools Radio Society, the particulars 
and aims of which were set forth in our issue of 
May 26th. The following is a list of schools known 
to possess wireless sets, and those marked with an 
asterisk have already expressed their desire to 


join the organisation :— 
Bradford Hanson School.* 


London — St. Olave’s School, S. E. 
London— William Ellis Endowed School. 
Littleborough— Central School.“ 
Lowestoft— Central School.“ 

Lowestoft Secondary School. 

Merton, S. W. —Rutlish School.“ 


Newton-le-Willows (Yorks)—Aysgarth School.“ 
Oundle—Oundle School.* 


Bishop’s Stortford— The College. 
Bushey—Royal Masonic School. 
Brighton—Central Boys’ School.* 
Beddington—Bandon Hill School.* 
Cheltenham— The College. 
Dover — County School. 

Durham Fence Houses, New Lambton School.“ 
Edinburgh Pettes College. 

Ealing (Little — Llamas School.“ 
Exeter Grammar School.“ 
Godalming—Charterhouse. 
Guildford Grammar School. 
Guildford — Technical School. 
Haslemere—Grayswood School.“ 
Halifax — Holy Trinity School.“ 
Harrow Harrow School. 
Harrogate Grammar School.“ 
Harlesden, N. W. — Acton Lane School.“ 
Jersey — St. Heliers Boys’ School.“ 
Limpsfield—Hazelwood School.“ 
London —Mill Hill School.“ 
London — Beaufoy Institute.“ 


Peterborough— Kings’ School. 
Pangbourne—Nautical College. 
Rochdale—Greenbank Council School.* 
Rotherham—Wickersley School.* 
Silsden (Keighley )}—Hothfield School.“ 
Sherbourne—Sherbourne College.* 
Sittingbourne—Council School.* 
Stamford—Grammar School.* 
Tranent—H. G. School.* 
Wakefield—Grammar School.* 
Wakefield—St. Catherine’s School* 
Widnes—Central School.* 
Winchester—The College. 
Wimbledon—Wimbledon College.“ 
York—Bootham School.* 
Additional—25 L. C. C. Schools. 


Correspondence regarding the proposed Society 


should be addressed to R. J. Hibberd, Organising 
Secretary, Schools Radio Society, c/o The Wireless 
World and Radio Review, 12/13, Henrietta Street, 
W. C. 2. . 
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Methods of Reducing Interference in Wireless Receiving Sets. 
By Prof. E. W. MARCHANT. 


(Discussion continued from previous issue.) 


A Member. 

As the question of local interference, due to 
machines running in the same building or in a 
neighbouring building, has been mentioned by two 
or three speakers this evening, I might add a 
brief note to the same effect. I have been working 
for years in a building which is simply a 
cage of wires, some of which are connected to 
the 220-volt local supply, some to our own 
100-volt supply, and so on, and we get an enormous 
amount of disturbance, which I have always put 
down to commutator ripples and sparking produced 
at the commutators. In fact, during working 
hours there is certain to be at least one motor 
running in the building, and almost the only 
chance of getting any really quiet reception is in 
the evening, or occasionally on a Wednesday 
afternoon half-holiday. I have used an ordinary 
earth, a water-pipe earth, a copper netting in the 
basement, and a small frame aerial—2 ft.—with 
no earth, but the disturbance is much the same, 
and it seems to be equally strong whatever you do 
with any of these arrangements. With a loop 
anerial—quite a small aerial—I can almost cut out 
the disturbance in a certain direction, or, at any 
rate, reduce it to a minimum. If I want to 
listen to signals on the loop aerial, there is one 
position- in which I can turn the loop aerial 
at which the disturbance from these motors 
is a minimum, but the rather odd thing about 
it is that if I change the wavelength and try 
to listen to other signals I have got to change the 
position of the loop aerial again to get the minimum 
disturbance. That is simply a mystery to me at 
present, and perhaps some others who have had 
experience will be able to suggest a reason for it. 


Mr. A. J. Bull. 

With reference to machinery noises mentioned 
by several speakers, I have had experience with 
that at a land station at Parkeston Quay, which 
station is situated quite near a power house; 
in fact, it is adjoining the power house. For 
some time we have had a little trouble with the 
600-metre wavelength, due to machinery noises, 
and I traced the trouble to a D.C. motor which 
was fed by a 220-volt D.C. supply. I took the 


Fig. A. 


trouble to take a wavemeter and place it near the 
motor leads, and I was able to pick up 600 metres 
on the wavemeter easily, but when 1 altered the 
length of the motor leads I lost the 600 metres. 


I should like to show you the method I adopted 
which eventually got rid of that interference. 
(See figure A). 

The motor is fed with 220-volt supply. I 
tried to alter the length of the leads as they 
happened to send out a wavelength of 600 metres, 
owing to their length and te the sparking at the 
commutator. Two condensers of 1 microfarad each 
were placed across the leads and the centre earthed, 
but that only minimised the interference. I then 
thought that if I placed a large inductance in the 
leads (see figure) I should still further reduce a lot 
of the interference. The inductance was a tem- 
porary one, and consisted of two hanks of 7/22 
copper wire, and that considerably decreased the 
interference. In fact, we were no longer troubled 
with it. 

The President. 

The text this evening has been the search for 
peace or tranquillity, but in wireless we can no more 
find it than in politics. Probably the most peaceful 
place on earth is in the middle of the Pacific Ocean, 
where there are very few machinery noises, very 
few atmospherics, and no broadcasting stations. 
The North Pole would be better still, because 
there would probably be no lightning or thunder- 
storms there; but that, again, is remote. Here 
we shall always have these troubles of inter- 
ference’ from natural and artificial sources. 
The last method of prevention illustrated on the 
board reminds me of similar attempts at that 
kind of solution where machines were concerned, 
and one l have seen used on ships consisted of 
condensérs such as shown in Mr. Bull’s sketch, 
with resistances in series, so as to damp 
any oscillatory current that went through the 
condensers. The device of putting an inductance 
in is no doubt useful. With regard to atmospheric 
and similar disturbances, however, probably the 
very best solution that has been arrived at as a 
general solution is the use of directive methods of 
reception. If you can use a loop, as one of the 
speakers said, you can usually cut out a great deal 
of the nuisance, whether it is natural or whether 
it is artificial. The natural disturbances, the 
atmospherics, that are most easily cut out are 
those that come from long distances. The natural 
atmospheric disturbances not easily cut out are 
those that come from local storms. The weather 
within 100 or 200 miles always contributes a few 
strays to every statien, and what the meteorologists 
call convective weather, t.e., weather in which the 
atmosphere is rising or falling in large masses over 
large areas, which produces rain or other changes, 
such as lightning storms, always produces these 
strays or atmospherics even when it is 100 or 
200 miles away. As we cannot abolish weather, 
we shall never abolish atmospherics, and the cure, 
as I say, for these local atmospherics has not yet 
been found. The only general deduction one can 
draw from all the things that have been tried 
during the last 25 years seems to me to suggest 
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successive applications of dilution and filtration as 
the best remedy. By the use of a loose coupling 
we dilute the mixture of strays and signals; then use 
sharp tuning in order to exalt the signal relative 
to the atmospherics. Then amplify the result 
and apply another loose coupling, t.e., dilute the 
mixture again. Use resonance in the next circuit 
to exalt once more the signal. Then magnify 
again, dilute by another loose coupling, and 
proceed as before as many times as desired. The 
Hinton cirewit, for instance, is applying the 
principle of using very fine tuning in a circuit which 
is very slightly damped, that is highly resonant. 
I will now ask Professor Marchant to reply, if he 
wishes, to some of the questions. 


Prof. E. W. Marchant (in reply). 


Mr. Coursey has referred to the difficulty that 
may arise when receiving signals from a near-by 
station due to the antenna being set in oscillation 
at its natural wavelength. The most effective way 
of getting rid of this difficulty is, I think, to insert 
& resistance in the aerial ‘circuit. 
my paper, with an ordinary P.M.G. aerial tuned 
to about 400 metres, and assuming the effective 
capacity to be 500 micromicrofarads, the resistance 
necessary to make the aerial aperiodic is about 
800 ohms. If the aerial is aperiodic it cannot be 
set in oscillation, and if the secondary circuits are 
screened from influences other than those 
coming from the aerial, there ought to be an almost 
entire elimination of disturbance. We have tried 
resistances up to 2,000 ohms in our circuit here 
with great success. The signal strength is not cut 
down as one would have anticipated with such 
high resistance, and the interference has been 
greatly reduced. Mr. Coursey has referred to the 
use of reaction. I think the amount of selectivity 
that is gained by using reaction is much greater 
than the increase in noise heard in the receiver 
due to its being. more sensitive to interference. 
I was very interested in Mr. Coursey's Dbservations 
as to the effect of weather on signals. His result, 
that when the weather is damp signals are good 
over long distances, is in agreement with what we 
have found in tests made here many years ago. 


Mr. Child has referred to the interference due to 
telegraph instruments working in a building 30 
or 40 feet away from the cabin in which he was 
receiving signals. At first sight it seems remarkable 
that the disturbance should be greatest when the 
apparent resistance of the earth is high. I think 
the cause of this must be that when the earth 
resistance is high, the earth currents due to 
telegraph apparatus must be transmitted to a 
greater extent to the earth lead which is used in 
connection with the wireless receiver. The change 
in disturbance cannot, I think, be due to the 
change in the resistance of the earth circuit of the 
wireless receiver alone, since an increase of resistance 
in this earth would tend to reduce the disturbance 
rather than to increase it. 


Mr. Carpenter has referred to the differential 
atmospheric eliminator which I mentioned. As 
I said in my lecture, I have had no experience with 
this eliminator, but I think it should work quite 
successfully if resistance is put in the aerial circuit, 
so that there is no possibility of the aerial being 
set in oscillation at its natural frequency by the 
: disturbing signal. In order to get balance between 
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the effects groduced in the two circuits, it is not 
necessary that the frequency, amplitude and 
phase of the currents produced in the two secondaries 
should be the same. The transformer is a low 
frequency transformer, and only carries the 
rectified current produced when the signals are 
rectified by the valves. Provided, therefore, the 
two currents produced in the secondaries are about 
the same strength and the decrement of the two 
circuits is about the same, there should be a good 
balance for a disturbance which has a frequency 
very different to that to which either of the two 
circuits is tuned. Of course, if the disturbing 
signal is of a frequency closely approximating to 
that of the two circuits, it will not be blotted out, 
since one of the circuits will respond very much 
more strongly to the interference than the other. 
I have already referred to the calculation of the 
resistance in the aerial necessary to make it 
aperiodic. As Mr. Carpenter says, the devices 
designed by Weagant take up a great deal of room, 
the control of the circuits is, I understand, effected 
by installing telephones to communicate with 


‘operators placed at different parts of the system 


in order to get proper control. I do not think 
that it will be necessary to use anything so 
elaborate to get rid of disturbance for receiving 
ordinary broadcasted messages. The methods used 
by Mr. Weagant are interesting, and may perhaps 
be modified in some cases for practical short wave 
reception. 

With regard to Mr. Rivers Moore’s question, I 
have not applied the Hinton rejector circuit direct to 
the aerial. It gives equally good effects, 1 believe, 
in this way, but, of course, it is a circuit with 
reaction, and there is always the risk of oscillations 


being produced by it, so that I do not think it will 


be safe to use it on an ordinary receiving aerial. 

With regard to the problem of getting rid of local 
interference, Mr. Rivers Moore, I think, is right 
in thinking that it is very largely due to sparking 
at commutators, and it also is due to arcs. We 
have almost got rid of it in our receiving set in 
Liverpool except for one machine, which appears 
to produce a wave near to 400 metres. The only 
way to cure the disturbance due to this machine 
will be, I think, to shunt it by a shunt tuned for 
400 metres wavelength. Resistance in the aerial 
circuit is a very great help in reducing disturbance. 

Mr. Reeves refers to the electrostatic coupling 
which takes place as well as the electromagnetic 
coupling. I think most workers in wireless will 
have noticed the effect of static coupling. We 
found the other day, when trying a rejector circuit, 
that we could tune it by moving one reaction coil 
in relation to the main coil, although the reaction 
coil was disconnected from the circuit. This effect 
of electrostatic coupling can, of course, be calcu- 
lated from the dimensions of the circuit. 

Mr. Fogarty asks about the methods which have 
been used in making records with the Cathode 
Ray Oscillograph. I understand that the curves 
traced out by the cathode rays were sketches by 
hand, two observers making similar observations. 
If the observers agreed in their opinion as to the 
shape of the curve, then the record was taken as 
good. The actual time the trace lasts is longer 
than that taken by the atmospheric discharge to 
make it, since there is a certain amount of 
phosphorescence on the screen. 
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With regard to Mr. Blake’s difficulty, I should 
think he could get over it by arranging for a special 
shunt to be attached to the motor which is giving 
him so much trouble in order that the wavelength 
for which his aerial is tuned may be eliminated 
from the disturbing motor circuit. This could be 
done quite easily by using a condenser and 
inductance so adjusted that they are tuned for the 
wavelength that he wishes to receive. Reaction, 
of course, must not be used on the aerial circuit, 
but if it is used on one of the circuits far away 
from the aerial, the Post Office regulations allow it. 

Mr. Cudden has referred to the use of a separate 
heterodyne oscillator for reducing disturbance, 
the circuits being tuned to the beat frequency. 
I believe this method has been used by Dr. Nicholls 
and others in connection with experiments made 
last February by the Western Electric Co. 

Mr. Read asks whether there has been any serious 
disturbance with arc stations. The wavelength 
of the arc stations is usually too far away from that 
of a set which is used for listening in that they 
do not cause any great trouble. We have found, 
however, considerable disturbance from arc circuits. 
I noticed this only the other day when using our 
short wave set for receiving broadcasted messages. 
There is a high frequency variation in the current 
coming to the arc which causes noises in the 
wireless receiver. Resistance in the aerial circuit 
seems as effective as any method for reducing this 
disturbance. We did not find that the screening 
of sets did very much to diminish interference, 
but I think if suitable precautions were taken, 
the screening of the separate units of the receiving 
circuit from each other and from the aerial should 
have a very beneficial effect. Magnetos, of course, 
produce high frequency currents at the spark gaps. 
One of the greatest troubles in connection with 
aircraft wireless has been the elimination of these 
disturbances, and I understand it has been 
necessary to encase the whole of the wiring going 
to the sparking plugs. 

Another member refers to the directional method 
of getting rid of disturbances. This was mentioned 


THE WIRELESS WORLD AND RADIO REVIEW 


JULY 14, 1923 


by Captain Round in his paper on “ Direction 
Finding,” read before the Institution about three 
years ago, and has, I believe, been extremely 
effective. 


It is difficult to explain the reason for the dis- 
turbance being less when the loop is turned in a 
certain direction for one wavelength and in another 
direction for another wavelength. He has also 
mentioned the possibility of using copper netting 
laid on the ground for his earth connection. 
I think a good deal depends on getting a good 
earth connection, if one is to avoid the possibility 
of earth currents which may be flowing in the 
ground, coming into the receiving circuit. I have 
referred to this in my reply to Mr. Child’s observa- 
tions. In one case which I came across recently 
of a receiving set close to a tramway route, 
disturbance due to the passing of tramcars was 
almost entirely overcome by digging well down 
into the ground and burying an earth plate so as 
to make sure of getting a good earth connection. 
Previous to this, connection had been made to a 
water pipe which was not a very good electrical 
connection with the ground. 


The method described by Mr. Bull for getting 
rid of disturbances due to commutator currents 
is interesting. I have used a very similar arrange- 
ment for getting rid of ripples in voltage curves 
quite recently, though the actual connection of my 
circuit is rather different to that shown by Mr. Bull. 
I think he would find it would give a better result 
if some of the inductance he used was put between 
the machine and the condenser. 


Dr. Eccles has referred to the use of a directive 
method of reducing disturbance and the advantages 
there are to be gained by loose coupling and sharp 
tuning. ‘The rejector circuit is of special value in 
this direction, and, personally, I attach great 
importance to the use of resistance in the antenna 
so as to avoid its being set in oscillation at its 
natural frequency. If this is not done, disturbances 
will occur even though a large number of filters 
and tuning circuits are used. 


Portable PEDRO; tonic train and C.W. transmitting and recewing equipment. 


* — i | oh 


By Courtesy Marconi's Wireless Telegraph Co. 


— 


Most of 


the components can be identified. 


JULY 14, 1923 


THE WIRELESS WORLD AND RADIO REVIEW 


499 


Wireless Club Reports. | 


Contributions to thie section are welcomed. 
Reports should be as conotse as possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 
will receive special consideration with a 
view to publication. 

An Asterisk denotes affiliation with the Radio 
Soctety of Great Britain. 


The West London Wireless and Experimental 
Association.“ 


On Tuesday, June 12th, Mr. C. J. Rees, of the 
London Radio College, gave a lecture entitled 
“A Popular Two-Valve Set.” The instrument 
under review was a H.F. amplifier and the second 
valve a detector. Either H.F. circuit or tuned 
anode circuit could be used as desired, and one 
prominent feature in the diagram was the connecting 
of the H.T. and L.T. batteries in series. After the 
lecture Mr. Rees demonstrated the circuits with 
apparatus brought along by himself. 

The committee have a summer programme under 
consideration. The Secretery will be pleased to 
reply to all applicants desiring particulars of 
membership. 

Headquarters, The Acton and Chiswick Poly- 
technic, Bath Road, Chiswick, W.4. 

Hon. Sec., Horace W. Cotton, 19, Bushey Road, 
Hayes, Middlesex. 


Grimsby and District Radio Society.* 


At the meeting on Tuesday, June 19th, various 
pieces of apparatus were exhibited. Mr. Wood 
outlined the circuit of a rejector set which had been 
specially built to cut out local interference, which is 
generally very prominent in this district. The 
Arrangement was one in which reaction can be used 
on either the second or third transformer, with a 
tapped reaction coil to work on the rejector circuit. 

Hon. Sec., M. M. Bennett, c/o Club-room, 
Wellowgate, Grimsby. 


The Stoke-on-Trent Wireless and 
Experimental Society.* 


Over 30 members and friends attended a recent 
field day in the Cheadle district, the party being 
conveyed to Freehay by special bus. Portable 
sets were erected, and some interesting experimental 
work was carried out. An enjoyable time was 
spent, and tea was provided at the local farm. 

Hon. Sec., F. J. Goodson, B.Sc., G. I. Mech. E., 
Tontine Square, Hanley. 


The Hornsey and District Wireless Society.* 


A general meeting was held at headquarters, 
the Queen’s Hotel, Broadway, Crouch End, on 
June llith. Messrs. W. L. Carter and H. Hyams 
were re-elected Chairman and Hon. Secretary 
respectively. Mr. H. Blaiklock was elected Hon. 
Treasurer, and Messrs., W. Trotman, J. A. Price, 
J. R. Hunting, H. Davy and C. P. Varnam, were 
elected to serve on the committee. The Hon. 


Secretary gave a short résumé of the club’s activities 
during the past twelve months, and reported that 
since the club moved to the present headquarters in 
January last, nearly 40 new members had joined. 

An interesting programme of forthcoming events 
has been arranged, a copy of which, together with 
further particulars, will be forwarded to prospective 
members upon application to the Hon. Sec., 
H. Hyams, 188, Nelson Road, Hornsey, N.8. 


Clapham Park Wireless Society.* 

The Socigty has been very active of late and the 
following is a résumé of recent proceedings. 

On April llth, Mr. H. V. Hodgson continued his 
interesting lecture on Thorium,” a lively discussion 
following his remarks. The subject demonstrated 
the versatility of the Society, the members of which 
are prepared to consider all branches of science. 

An allusion was made to the remarkable reception 
of Mr. W. P. A. Emuss, who with a crystal set and 
regulation single wire aerial at Crawley, had tuned 
in the Glasgow, Manchester, Birmingham and 
Cardiff broadcasting stations. No valves were 
employed. 

On April 18th, Mr. A. J. Maitland, of Messrs. 
Leslie McMichael, Ltd., gave an interesting des- 
cription of some of the Company’s apparatus. 

The Lead Hydrate battery formed the subject, 
on April 25th, of some instructive remarks by Mr. 
T. J. Bulley, of the Lead Hydrate Battery Company. 
The lecturer demonstrated with a specimen battery. 
A good display of members’ apparatus was on view 
on May 2nd, each member giving a brief description 
of his set. 

On May 9th, Mr. J. G. Hurst was unanimously 
elected Chairman. Appreciation was expressed 
of the newly-printed rules of the Society, which 
reflected great credit on the printer. A reference 
library was started, and a nucleus was formed 
with three standard books, viz., Stanley's Wireless 
Telegraphy, Parts I and II, and the Wireless 
Year Book. 

Mr. Beedle interested the members on May 16th, 
with a demonstration of his.“ Wayward Set,” on 
which he had finally achieved success. Attention 
was then given to Mr. Scott-Tagyart’s No. 14 
circuit from“ Wireless Valves Simply Explained,” 
and comment, both favourable and unfavourable, 
was aroused. Several types of pancake coils were 
discussed, modelled on the lines recommended by 
Mr. F. H. Haynes on a recent visit. 

On May 23rd it was agreed to purchase an 
“ Amplion ” loud speaker for the Society’s use. 

Mr. A. E. Manners demonstrated his admirable 
home-made set on May 30th, employing a Peto 
Pan loud speaker. The meeting concluded with 
an instructive discussion on the relative merits of 
different types of valve. The election of an 
Assistant Hon. Secretary took place on June 13th, 
when Mr. R. H. J. Cue, of 50, Cloudesdale Road, 
S.W.17, was appointed to the position. The 
Chairman drew attention to the very able manner 
in which the Hon. Secretary had conducted the 
Society through the major portion of the first 
year. 

Hon. Sec., J. C. Elvy, A. M. I. E. E., 12, Tavistock 
Street, Strand, W. C. 2. 
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The North London Wireless Association.* 

Mr. F. S. Angel for his ninth paper on Elemen- 
tary Principles,” chose the subject of L.F. Ampli- 
fication. The best method of employing the valve 
for this purpose were clearly explained and the 
lecturer referred to the introduction of the dry 
cell and potentiometer. 

Applications for membership should be addressed 
to the Hon. Sec., J. C. Lane, Physics Theatre, 
Northern Polytechnic Institute, Holloway Road, N. 


Ilkley and District Wireless Society.* 

Wireless in the R.A.F. during the War,“ was 
the subject of an interesting paper read by Mr. 
Francis Law on June 4th. 

On June 18th an instructive lecture was given 
by Mr. E. Shackleton, who spoke on numerous 
types of circuits, including super-regenerative and 
freak varieties. 

Hon. Sec., L. E. Overington, 11, Wilmot Road, 
Ilkley, Yorks. 
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Sutton and District Wireless Society.* 

On June 27th, Mr. Norvill gave a successful 
demonstration of broadcast reception, illustrating 
the use of the new three-electrode variable con- 
denser produced by Messrs. Autoveyors, Ltd. 

The membership of the Society is steadily 
increasing, and is now approaching 50. Meetings are 
held at 8 p.m. on the second and fourth Wednesdays 
in the month at the adult school, Benhill Avenue, 
Sutton. It is hoped to arrange several visits of 
interest in the near future, with possibly a Field 
Day. 

Particulars of membership will be gladly 
furnished by the Hon. Sec., E. A. Pywell, Stanley 
Lodge,” Rosebery Road, Cheam, Surrey. 

The Wireless and Experimental Association.* 

On June 10th, Mr. Voigt gave a lucid address 
on the saturation limits of the tail end valves of 
a fixed reaction set, the circuit of which had been 
drawn on the board by the Chairman. The 


Members and friends of the Sheffield and District Wireless Society photographed recently at 
Castleton, Derbyshire, where successful radio experiments were conducted in a coal mine. 


The Southampton and District Radio Society.* 


On June 14th, Mr. Bateman lectured before a 
large assembly of members on the Flewelling 
Super Regenerative Circuit,” dealing with the 
subject in his usual very able manner. He after- 
wards gave a demonstration of the circuit (which 
uses only one valve), and was successful in receiving 
broadcasting on an indoor aerial. 

Dr. McDougall opened an interesting discussion 
on the persistent crackling disturbances which for 
some weeks have been seriously interfering with 
the reception of broadcasting about the time of 
sunset, and Dr. Norman Aldridge also gave his 
experiences of this annoyance. Mr. Birkett stated 
it might possibly be caused by the magnetic 
influences set up by the aurora borealis, whilst 
Mr. Bateman suggested the distortion of the surface 
of the Heaviside Layer, caused by the setting sun, 
as the possible explanation. 

By kind permission of P. E. Curry, Esq., Local 
Manager of the White Star Line, a party of members 
recently visited the R. M. S. Majestic,” and spent 
a very interesting time inspecting the wireless 
equipment. 

Hon... Sec. P. 
Southampton. 


Sawyer, 55, Waterloo Road 


meeting then discussed the factors governing the 
use of the loud speaker and the Secretary described 
an easily-made hornless instrument which had 
stood the test of prolonged use. 

Ten representatives of the Society, chosen by 
ballot, visited the London Broadcasting Station 
on June 23rd, and were particularly impressed by 
the workmanlike appearance of all they saw. They 
did not expect to see lacquered brass and a glass 
finish, nor did they see it, but they went away 
convinced that finish,” though it may sell a set, 
does not facilitate its operation so much as sound, 
honest construction. 

Hon. Sec., Geo. Sutton, 18, Melford Road, S.E.22. 


Leeds and District Amateur Wireless Society.* 

At a recent instructional meeting the Secretary 
lectured on The Elementary Principles of Trans- 
mission,” dealing with the theory of damped wave 
transmission. Continuous wave working will be 
dealt with at a later date. The lecturer explained 
the principles of plain aerial and tuned ” sets, 
as extensively used in early days, and compared 
their performance with that of more modern 
equipment employing improved discharging and 
aerial exciting systems with rotary, quenched and 
other sparking devices. 
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At the 37th general meeting, Mr. H. F. Yardley, 
M. I. R. E. (Vice-President), lectured upon Some 
Experiences with Non-Radiating Receivers.” Mr. 
Yardley referred to the difficulties that beset 
manufacturers of broadcasting sets and the stringent 
tests conducted by the G.P.O. regarding aerial 
excitation in autodyne receivers. Speaking of 
broadcast reception, the lecturer stated that it 
was generally agreed that Leeds was in clover,” 
there being very little jamming and little difficulty 
in tuning in any of the broadcasting stations with 
two or three valve seta. 

Hon. Sec., D. E. Pettigrew, 37, Mexborough 
Avenue, Chapeltown Road, Leeds. 


Ipswich and District Radio Society.* 


By the courtesy of the Ipswich Postmaster, 
members of the Society were enabled to spend a 
very interesting and instructive afternoon on 
Saturday, June 23rd, in inspecting the Ipswich 
Telephone Exchange. The party was conducted 
by the Society's Hon. Sec., Mr, H. E. Barbrook, 
and special interest was taken: im the new apparatus 
in the test room, where acquaintance was made 
with a new mounting of instruments. 

Apart from the regular meetings for lectures and 
practical work, arrangements have been made for 
visita to Pulham Aerodrome and the Parkeston 
Wireless Station. Several field days are to be held 
in the district. 

Hon. Sec., H. E. Barbrook, 46, Pouvdation 
Street, Ipswich. 


Walthamstow Amateur Radio Society.* 


On Saturday, June 16th, the club held the first 
field day of the season. Although the weather was 
dull, the rain held off. 

A very useful aerial was erected in a quiet spot, 
without damage either to person or property, and 
after an interval for tea, experiments were the 
order of the evening. Several sets and arrange- 
ments of circuits were tried, ranging from well 
made and efficient pocket crystal sets to the club’s 
multi-valve set. Crystal- valve circuits were 
included. The experimenters found themselves 
handicapped by lack of efficient earthing plant. 
the loose, well-drained soil of the high ground 
proving @ poor conductor under the circum- 
stances. 

It is hoped to repeat the tests at an early date, 
making use of the knowledge gained. It is also 
proposed to include the use of kite aerials in future 
proceedings. 

Hon. Sec., H. J. Sarson, Belle Vue House, 
Beaconstree Avenue, Walthamstow, E.17. 


North Middlesex Wireless Club.* 


„Wireless Sets and Wireless Sets, was the 
title of an interesting lecture given by Mr. A. J. 
Dixon, at the Shaftesbury Hall, Bowes Park, 
on June 27th. By way of contrast the lecturer 
demonstrated first with a Matchbox Set, and 
then with a sensitive and selective receiver with 
high frequency amplification. Mr. Dixon then 
dealt with his early mistakes in high frequency 
work due to stray capacities in the circuit. 

A profitable discussion followed, and several 
members gave their personal experiences with 
ingenious modifications of standard circuits. 
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Particulars regarding membership will be gladly 
supplied on application (by postcard) to the Hon. 
Sec., H. A. Green, 100, Pellatt Road, Wood Green, 
N.22. 


The Radio Society of Highgate.* 


The first of two lectures on ‘“‘ Amplification ” 
was given by Mr. G. A. V. Sowter, B.Sc., on Friday, 
June 8th. In this lecture high frequency amplifica- 
tion was dealt with, and the theory and construction 
of H.F. amplifiers were lucidly explained. After 
dealing with the question of resonance, Mr. Sowter 
carefully explained the theory of the tuned anode 
method of intervalve coupling. 

On Friday, June 15th, Mr. Sowter dealt with 
low frequency amplification. The principle of the 
transformer was dealt with, and the uses of trans- 
formers in wireless circuits were explained. 

On Friday, June 22nd, a lecture entitled Why 
Oscillatory Circuits Oscillate was given by 
Mr. J. F. Stanley, B.Sc., A.C.G.I. By means of 
various mechanical analogies it was shown that 
the properties of inertia and:elasticity are essential 
for the production of any kind of oscillatory or 
wave motion. The meaning of these two properties 
was carefully explained in a simple manner, and 
mathematics were studiously avoided. 

Sọme unusually interesting featüres appear in 
the Society’s programme for the next few months, 
full particulars of which can. be obtained from the 
Hon. Sec., J. F. Stanley, B.Sc., A. C. G. I., 
49, Cholmeley Park, Highgate, N. 6. 


South Norwood and District Radio Association. 


On Thursday, June 14th, the Chairman, Mr. Percy 
Nutter, announced that Lt.-Col. G. K. M. Mason, 
D. S. O., M.P., had accepted the Presidency of the 
branch, and had become a member. He reported 
further that the authorities of the Stanley Halt 
(headquarters of the branch) had been approached 
with a view to the erection of an aerial for experi- 
mental work. Photographs by Wireless was the 
subject of a short lecture by Lt.-Col. Malone, who 
spoke on the possibilities of television, and referred 
to the recent transmission of the king’s portrait 
from 2 LO. 

Prof, P. M. Baker then gave an instructive black- 
board lecture on elementary inductance and 
capacity measurements. 

Hon. Sec., C. H. P. Nutter (5 DB), Radio Corner, 
243a, Selhurst Road, Norwood Junction, S. E. 25. 


Guildford and District Wireless Society. 


On Wednesday, June 13th, the members paid an 
interesting visit to London, visiting the London 
Broadcasting Station, 2 LO. Arriving at the 
station just before 11.30 a.m., the party were able 
to witness the broadcasting of the morning concert, 
an extremely interesting experience. After lunch, 
kindly provided at a restaurant by the Chairman, 
Alderman W. T. Patrick, J.P., the party visited 
the Marconi-Osram Valve Works, where the many 
wonderful processes of valve manufacture were 
studied. 

Further visits to places of wireless interest are 
to be arranged. 

Full particulars of membership can be obtained 
from the Hon. Sec., Rowland T. Bailey, 148, High 
Street, Guildford. 
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Correspondence 


To the Editor of THE WIRELESS WORLD AND 
RADIO REvIEw. an: 

Srr,—Now that Annapolis transmits time signa 
at 0855 G.M.T., the final dash at 0900 coincides 
with the first dot of the time signals sent out by 
Lyons, and it is very interesting to note the slight 
lag of NSS due to its much greater distance from 
the receiver. 

Using one stage of H.F. with detector, and tuning 

for the most distant station, both are then com- 
fortably audible despite the difference in their 
respective wavelengths. 
When we consider that the lag of Annapolis 
cannot be much more than 1/70th of a second, 
it is rather surprising that the human ear and 
brain are able to detect such a small difference 
in time. I have observed these transmissions 
on several occasions during the past fortnight, 
and there is no doubt whatever about the dis- 
crepancy being apparent. 

I should be interested to know through your 
valued journal whether any other of your readers 
have noticed this. i 
THomas Burt TROTT. 
Plymouth, June 22nd, 1923. 


The E. J. C.“ Circuit 


Readers Reports. 

The description in a recent issue“ of an interesting 
single-valve circuit has brought comment from 
a large number of readers. It is impossible to give 
publication to all of the letters received, though 
the suggestions as to the methods by which the 
circuit was arrived at are identical in every case. 
E. J. H.“ was probably making use of a circuit 
embodying a tuned anode high frequency amplifier, 
fitted with a switch for cutting out the H.F. circuit. 
On switching off the filament current of the H.F. 
valve he found that signals still persisted, and of 
good strength. An analysis of the circuit conditions 
led him to design the new circuit. Many readers 
claim to have had the circuit in use for some time, 
and in most cases attention is drawn to the superior 
results obtained. 

The Editor appreciates re ports giving practical 
details of readers’ experience with circuits and 
apparatus described in the journal. 


Book Review 
The Practical Electrician's Pocket Book, 
1923. (S. Rentell & Co., Lid. 3s. net.) 

This is the twenty-fifth annual issue of this 
red-coated manual, and the Editor appears to 
have celebrated the quarter century by making 
the book, if possible, more valuable than ever 
to its numerous readers. Various sections have 
been most carefully re-written, and an entirely 
new chapter has been added on Wireless Broad- 
casting. Absolute reliability is essential in any 
work which gains a place in the City and Guilds 
list of Works of Reference, as has been done 
by this hardy annual. The book is compact and 
well printed, and covers a very wide ground in a 
concise and practical way which should ensure it 
an ever-increasing sale throughout the whole 
electrical profession. ö 


* Page 239, May 26th, 1923. 
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Books and Catalogues Received. 


Comparison of Principal Points of Standards 
for Electrical Machinery ’’ (Rotating Ma- 
chines and Transformers). By Frederick 
Nettel. (Berlin: Julius Springer, Linkstr, 23-24, 
W.9. 42 pages. Price 2s. 6d., post free 3s. 2d.) 

British Radio Sales Co., Ltd. (8-9, Stephens 
Buildings, Gresse Street, Rathbone Place, Oxford 
Street, W. I.). Catalogue of Wireless Repeating 
Gramophones. (16 pages.) 

C. F. Elwell, Ltd. (Craven House, Kingsway, 
W.C.2.). The Elwell Book of Diagrams.” 
Embodying diagrams to show how Elwell 
Rectifying and Amplifying Units can be con- 
nected up to form complete receiving sets. (21 
pages. Price ls.). 

C. F. Elwell, Ltd. (Craven, House, Kingsway, 
W.C.2). Aristophone Catalogue, 1923, 55 pages 
illustrating and describing Elwell sets and 
components. 


Broadcasting. | 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS" :— 
LONDON 2 LO, 369 1 MANCHESTER, 2 ZY 8 
„ metres; » 355 metres; 

BIRMING. sin 420 metres; CARDIFF, 6 WA, 353 metres; 
NEM GC 5 NO, 400 metres; GLASGOW, 5 8C, 415 metres. 
Regular morning and evening programmes, particulars of which 
appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Weekdays, 11.30 a.m. to 12.30 p.m. (2 LO only), 
3.30 to 4.30 p.m., 5.30 to 11 p.m. Sundays, 3 p.m. (2 LO only), 
8.30 to 10.30 p. in. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres, Daily, 7.40 a.m. 
Meteorological Forecast; 12.15 p.m., Meterological Report and 
Forecast; 3.30 p.m., Financial Bulletin (Paris Bourse); 6. 10 
p. m., Concert and Meteorological Forecast; 11. 15 p. m., Meteoro- 
logical Report and Forecast. Sundays, 6. 10 p. m., Concert and 
Meteorological Report. 

LEVALLOIS-PERRET (Radiola), SFR, 1,780 m:tres. Sundays 
2 to 3 p.m., 9 to 10.30 p.m., Concert. Weekdays, 12.40 p.m. 
Concert, 5.5 p.m., Financial Bulletin; 5.15 to 6.15 p.m., 
Instrumental Music; 8.45 p.m., Miscellaneous News; 9 to 10 
p-m., Concert. Thursdays, 9.45 to 10.30 p.m., Dance Music. 

8 es Postes et Telegraphes, 450 metres, 
Tuesday and Thursday, 8.30 p.m., Concert. 
2.30 to 7.30 p.m., Concert. 

YN, 3,100 metres. Weekdays, 10.45 to 11.15 a.m., 
Gramophone records. 


Saturday, 


HOLLAND. 
THE HAGUE, PCGG, 1.050 metres. Sunday, 3 to 5 p.m., 
Concert. Monday and T hursday, 8.40 to 9.40 p.m., Concert. 
THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres, 
Tuesday, 7.45 to 10 p.m., Concert. Sunday, 9.40 to 10.40 a.m., 
Concert. 
THE HAGUE (Velthuyzen), PCEKK, 1,050 metres. Friday. 


8.40 to 9.40 p.m., Miscellaneous. 
IIMUIDEN, PCMM, 1,050 metres. Saturday, 8.40 to 9.40 p.m., 
Concert. 


AMSTERDAM, PA 5, 1,050 metres. Wednesday, 8.10 to 9.10 
p.m., Concert and News. w 


ELGIUM. ` 
BRU BAV, 1,100 metres. Working days, 12 noon. 
Meteorological Bulletin. Daily, 4.50 p.m., Meteorological Bulletin, 
Tuesday and Thursday, 9 p.m., Concert. Sunday, 6 p.m., Concert. 


), LP, Sunday, 2,700 metres, 
21 a.m. to 12 noon, music and speech; 4,000 metres, 12 noon to 
I p.m., music and speech; Daily, 4, oo metres, 7 tu ð a.m., 12 to 
1.30 p.m., 5 to 6.30 p.m., Financial and other news. 
WALDE (2.950 metres), Daily, 1 to 2 p.m., 8 to 9 p.m. 
Tuesday and Saturday, 6.30 to 7.30 p.m., Concert. 
CZECHO-SLOVAKIA. 


PRAGUE, PRG, 1,800 metres, 8 a.m., 12 noon and 4 p.m., 
Meteorological Bulletin and News. 4,§00 metres, 10 a.m., 3 p.m. 
and 10 p.m., Concert. 


SWITZERLAND. 
GENEVA, HB1, 900 metres. Daily, 6, to 8.30 p.m., Concert 
(“ Utilitas ). i 
HB 2, 1,350 metres. Daily, 6 to 8.30 p.m., Concert 
(“ Utilitas ). 
* (British Summer Time is given in each case.) 
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QUESTIONS AND ANSWERS 


H. W.“ (Brixton) asks (1) For a diagram of 
a lwo-valve H.F. amplifying panel, with the wiring 
arranged so that one valve may be cut out when desired. 
Tuned anode H.F. intervalve coupling to be used, 
and to be capable of tuning to 2,600 metres. (2) If 
the proposed addition to the set will necessitate 
alterations to the two terminals provided on the 
detector panel for a loading coil. 


(1) A suitable diagram is given in Fig. l. 
Plug-in honeycomb type coils may be used for the 
anode inductances, and each is tuned with a 
0:0002 mfd. variable condenser. (2) The two ter- 
minals should be permanently short-circuited when 
the H.F. panel is added. Two new terminals for 
the loading coil are provided, which will be short- 
circuited, of course, when no loading coil is in use. 


Fig. 1. H.W.” (Brixton). Diagram of a 
two-valve H.F. panel (2— 0—0). 


G. A. W. (Hanwell) submits particulars of a 
five-valve receiver he proposes to construct, using two 
H.F. valves with tuned anode coupling, detector, 
and two L.F. valves, and asks (1) If a 0:0005 mfd. 
variable condenser would be satisfactory for tuning 
each anode inductance. (2) If the basket coils which 
were described in the reply (-o MANTOLA 
SUBSCRIBER "" in the issue of March lth 
would be surttable for use as anode inductances. 
(3) For the circuit diagram referred to in the reply 
` mentioned in Question (2). 

(1) We suggest that 0:0002 mfd. is a much more 
suitable capacity. (2) Basket coils are quite 
suitable for use as anode inductances. As you 
do not state the wavelengths on which you wish 
to receive, we cannot advise you on the sive of 
coils to use. The value of the inductance in the 


anode circuit should be slightly higher than that 
of the closed circuit coil in the tuner. (3) Diagrams 
of circuits employing tuned anode H.F. coupling 
are given in practically every issue of this journal. 
We would also refer you to The Amateurs’ Book 
of Wireless Circuits,“ by F. H. Haynes, The 
Wireless Press, Ltd., 2s. 6d. nett. 


Fag. 2. Receiver with 


‘© IND ” (Manchester). 
one stage of H.F. amplification with valve 
rectifier (l- - O). 


‘IND ' (Manchester) submits a circuit diagram 
of a two-valve set, H.F. and detector, with reaction 
coupled to the anode inductance. He gets no results, 
and asks (1) For advice ard suggestions. (2) If 
the coils in use in the circuit, particulars of which 
he gives, have suitable windings. 

(1) We have examined the diagram submitted, 
and. it is not correct. A correct diagram is given . 
in Fig. 2. (2) The coils you describe should be 
quite satisfactory for reception on the short 
wavelengths of British broadcast stations. 


R. S. T. (Derbyshire) submits a sketch of an 
electrolytic rectifier, and asks if a rectifier constructed 
according to the sketch could be used for accumulator 
charging from A.C. mains of 220 volts. 

A rectifier of the type indicated would be quite 
suitable for the purpose of accumulator charging. 
You should also investigate the Tungar rectifier: 
See January 20th issue of this journal. 


“F.T.C.” (R. A. C.) asks for the most suitable 
circuit employing a three-coil holder and honeycomb 
plug-in type coils, to receive on all wavelengths from 
600 fo 23,000 metres inclusive, the set to be used on 
the Mediterran un. 

We would refer vou to * The Amateurs’ Book 
of Wireless Circuits.” Also Fig. 3, page 63, 
April 14th issue of this journal. Two H.F. valves 
should be used, 
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“*DONEGAL ” (Ireland) asks (1) For a 
diagram of a receiving circuit employing two H.F. 
valves with crystal rectification, and reaction on to 
the aerial circuit. 

(1) The required diagram is given in Fig. 3. 


0001 pF 


Fig. 3. 


‘* DONEGAL ”’ (Ireland). 
shows the method of connecting a high frequency 
amplifier and a crystal rectifier (2—c—0). The 
two valves have tuned anode circuits. 


The diagram 


A. G. B.“ (Essex) asks (I) and (2) For a 
diagram of a five-valve receiver employing one 
H.F., detector, and three L.F. valves, with switches 
for each L.F. valve, and a switch to enable the tuned 
anole or transformer method of H.F. coupling to 
be employed at ‘will. A single tuning coil is to be 
used, and reaction ts required on to the tuned anode. 
(3) If a six-volt accumulator, should be*%used. (4) 


Oo aF 


ANODE COIL 
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Fig. 4. 


A. G. B.“ (Essex). 
of note magnification (I- u- 3). 
anode or the transformer method of coupling the H. F. valve may be used. 
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Whether he should change the iron boxes now enclosing 
his L.F. transformers, for brass ones. 


(1) and (2) The diagram is given in Fig. 4. (3) 
A six-volt accumulator is recommended. (4) The 
iron boxes for the L.F. transformers could not be 
improved upon. 


F. E. S. (Manchester) asks (1) In connection 
with the reply to T. A. T. (Acton, W.), in our 
issue of April Tth last, concerning the siz-valve 
receiver, what would be the most suitable values 
of “‘Igranic’” coils for use in aerial, secondary, 
anode and reactance circuits for the reception of 
British broadcasting, and for the Hague and Paris 
concerts. (2) Would a 12-volt car starting battery 
be suitable for use with this circuit, by running tne 
three H.F. valves off one 6-volt section and the other 
three valves off the other half of the battery, as in 
diagram submitted. (3) If the 12-volt battery could 
be utilised for a three-valve broadcast receiver (one 
H.F., detector and one L.F. valves) by connecting 
the valve filaments in series, and using a single 
series resistance for controlling them. 


(1) For British broadcasting, if the aerial tuning 
condenser is in parallel with the aerial tuning induc- 
tance, the coils will be as follows: aerial No. 35; 
secondary, No. '50; “anode, No. 75; reactance, 
No. 100. For the Eiffel Tower concerts, 2,600 metres, 
the following coils will answer: aerial, No. 300; 
secondary, No. 400°; anode, No. 500 reactance, 
No. 600. For the Hague concerts, 1,050, metres, 
aerial, No. 100}: secondary, No. 150; anode, 
No. 200; reactance, No. 250. (2) It would be 
better to break the coupling between the two 
6-volt sections and wire these in parallel. The 
filament circuit would then not require alteration. 
(3) We do not recommend the arrangement. 


. 


0002 aF 


This receiver has one stage of H.F. amplification, rectifier, and three stages 
Switches are provided to vary the number of valves in circuit. The tuned 
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L. S. S. (Greenhithe) asks (1) For particulars 
of the A.T.I. in Fig. 1, p. 750, of the issue of 
March 3rd, 1923. (2) For particulars of a reaction 
coil to couple with the high frequency transformer. 
(3) Lf two 6 volt 60 a.h. (ignition rating) accumu- 
lators, joined in parallel, would be suitable for 
uperating five “ORA ” type valves. 

(1) The A. T. I. in this circuit should be a No. 75 
plug-in type coil, with the aerial tuning condenser 
in series, for the reception of British broadcast 
transmissions. (2) When pin-type plug-in high 
frequency transformers are used, the most suitable 
form of reaction coil to couple with these would 
be a winding of approximately 100 turns of No. 36 
S.S.C. copper wire on a bobbin of similar dimensions 
to those of the high frequency transformers. This 
coil should be arranged to swing over the high 
frequency transformer. Full details of a method 
by which this may be carried out are given in the 
issues of this journal of September 2nd and 16th. 
1922. Also see June 9th issue. (3) The accu- 
mulator should give satisfactory service operating 
under the conditions mentioned. You should 
obtain approximately 16 hours’ service on a con- 
tinuous discharge. 


‘*FREDUS ' (London) usks for the circuit 
given in reply io ATOM ' in the issue of May 19th 
to be repeated with the following modifications. 
The two high frequency valves to be tuned anode 
coupled, with switches provided to cut out any valve 
in the circuit. 

The modified diagram is given in Fig. 5. 


0001 pF 


Fig. 5. FREDUS (London). 


V. H. W. (Worcs.) asks (1) For values of the 
coils and condensers comprising the single-valve 
an per-regenerative circuit in the article by F. S. Hogg, 
which appeared in the issue of this journal of 
Murch VOth, 1923. (2) For the values of the filament 
voltage of the 3 to 5 and 12 ampere Tungar rectifier 
bulbs. 
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(1) The oscillator coils should be 1,250 turn 
coils, and the condenser which bridges the ends of 
the two inductance coils should have a capacity of 
approximately 0-004 mfd. (2) For full particulars 
of the Tungar bulbs we would refer you to the, 
article entitled The Tungar Rectifier,” page 540, 
January 20th issue of this journal. The manu- 
facturers of these rectifiers are the British Thomson- 
Houston Co., Ltd. 


.J.“ (Highgate, N.19) asks the following 
questions with reference to circuit No. 105, in ** The 
Amateurs Book of Wireless Circuits,” by F. H. 
Haynes. (1) The windings of the microphone 
transformer, the winding of the L.F. choke coil, 
the winding of the H.F. choke coil. (2) The value 
of the resistance in series with the lapping key. 
(3) If two formers 6” in diameter, wound with 
1” wide copper strip could be used for the tuning 
arrangements. 

(1) The microphone transformer may consist of 
an iron wire core 3“ in diameter and 4“ long, the 
core being left open, with a primary winding of 
200 turns of No. 22 S.S.C. copper wire, and a 
secondary of 10,000 turns of No. 36 S.S.C. wire. 
The low frequeney choke coil may consist of 3,000 
turns of No. 36 N.S.C. wire on an iron wire core 
1“ in diameter and 4” long. The high frequency 
choke coil may be a winding of No. 36 S.S.C. wire 
on an ebonite former !“ in diameter and 4” long. 
(2) The resistance to which you refer is the grid 
leak of the first valve, and the resistance value is 
10,000 ohms as given in the description accompany- 


Diagram of a receiver with two H.F. and valve or crystal rectifier. 


ing the circuit diagram. (3) One of the formers 
might be suitably employed as the aerial tuning 
inductance, Provision should be made by means 
of elips for tapping the inductance at any pom. 
The grid circuit coil may be a winding of No. 20 
D.C.C. wire on a former 4“ in diameter, to couple. 
with the aerial tuning inductance. 
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“T.H.” (Birmingham) asks (1) What is the 
difference in the operution, of a switch for earthing 
the aerial, and a vacuum lightning protector. (2) 
The inductance of a coil 43” diameter and 1” long 
wound with 61 layers of eight turns each of No. 32 
D.S.C. (3) Whether the proposed aerial switching 
arrangement 18 satisfactory. 
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A. H.“ (Sweden) ra (1) For a diagram of a 
seven-valve receiver using three high-frequency valves, 
semi-apertodic transformer coupling, detector, and 
three low-frequency valves. (2) If we think that the 


circuit given in Fig. l, page 601, of the issue of 
February 3rd, 1923, is a suitable one to adopt in a 
set to be built for the reception of American telephony. 


Fig. 6. A.H.” (Sweden). 


Connections of a J. vulve receiver with three stages of H.F. amplification, 


valve rectifier and three stages of note magnification (3—v— 3). 


(1) When a switch is,;used, with the switch in 
one position, so that the aerial is connected with 
the receivers, there is no protection against light- 
ning. When the aerial and earth are joined 
with the switch, a lightning discharge would pass 
direct to earth, the instrument being disconnected 
from the aerial. The vacuum lightning protector 
should be considered as an additional protective 
device. If the aerial is struck by hghtning when 
the set is in operation, the discharge will pass to 
earth across the small air gap of the protector. 
(2) The approximate inductance is 15,000 pH. 
We cannot say exactly from the particulars sup- 
plied. (3) The arrangement is satisfactory. 


1% J. V. H. (Middlesex) asks if reactance may 
be applied to the anode inductance as well as to the 
closed circuit inductance with advantage. 

We do not recommend the use of several reaction 
coils. It will be found that one, properly used, 
is sufficient. 


‘PUZZLED ”’ (Cheshire) submits a diagram 
of a three-valve receiver, and asks (1) For criticism. 
(2) Why the set does not give satisfactory reception 
without the use of reaction. (3) If the substitution 
of the tuned anode method of high frequency coupling 
for the high frequency transformer would effect any 
improvement. (4) Whether the wiring of the series 
parallel switch is correct for the type of switch 
indicated. 


(1) and (2) We have examined the diagram 
submitted, and the circuit is correct. We 
suggest, however, that with the type of valve 
employed, a high tension supply of 45 volts as a 
minimum value would give much more satisfactory 
results. (3) Provided that the high frequency 
transtormer is of a good, make, this method of 
H.F. coupling gives excellent results, but may not 
be so etlicient as the tuned anode method. (4) The 
wiring of the series-parallel switch is correct. 


(3) If we think that the set would bz improved by the 
addition of three low frequency amplifying valves. 

(1) A suitable diagram is given in Fig. 6. 
(2) The circuit 18 suitable, but whether or not you 
will receive American telephony depends upon a 
number of factors over which you have no control. 
(3) The addition of L.F. amplification will make 
no appreciable difference to the receptive range of 
the set. 


N OTE — -This section of the magazine ts placed 


al the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work, Readers should comply with the following 
rules: (I) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed ©“ Questions and Answers,” Editor, 
The Wireless World and Radio Review, 12,13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the “Questions and Answers” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which is for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of Is., or 3s. 6d. for a maximum of 
four questions. (7) Four questions ts the maxri- 
mum which may be sent in at one time. 
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Aerials and Lightning. 


Many wireless enthusiasts received with 
mixed feelings the recent lightning display. 
The natural feeling is that an aerial wire being 
a good conductor is likely to receive charges 
which will pass through to the instrument 
room. It may be said at once if the aerial 
and earth are connected to the receiver during 
the storm, lightning discharges will damage 
the receiver. If the aerial condenser is in 
series with the aerial the condenser may have 
its insulation broken down. In those cases 
where the telephones are joined with the 
aerial circuits such as in the case of a crystal 
receiver it is by no means unusual for the 
telephones to be destroyed. 

Fortunately it is a very simple matter to 
protect the apparatus. Obviously we may 
remove the aerial and earth connections from 
the receiver, and for this purpose it is recom- 


mended that a throw-over switch is joined 
in circuit so that with the switch in one 
position the aerial and earth are joined to the 
instrument, while with the switch in its other 
position the aerial and earth are connected 
together, with the instrument disconnected. 
It is good practice to provide this switch and 
it should be located close to the lead-in tube. 
It is not considered satisfactory to simply 
take the aerial and earth wires from the 
instrument and twist them together. It may 
so happen that a discharge will take place 
through the experimenter’s body if he should 
be holding the aerial wire, with unfortunate 
consequences. It should be considered the 
provision of an aerial earth switch is as necessary 
as any other portion of the receiver. Obviously 
the instrument is completely protected so long 
as the aerial and earth are connected together. 

To take care of the receiver through the 
aerial becoming charged while in use it is 
advisable to connect a protector of some 
sort. A simple yet quite easily constructed 
protector consists of two brass plates mounted 
so that they are nearly touching, the aerial 
being joined with one plate and the earth with 
the other. Special protectors may be pur- 
chased for a small sum and are very effective 
in protecting the apparatus from injury through 
the aerial receiving a charge while the receiver 
is in use. ` 

It is good practice to use both protective 
arrangements. Incidentally, in installing prc- 
tective devices, we also provide an excel- 
lent lightning conductor which will reduce 
the likelihood of damage to premises, so 
that the fact that an aerial is erected on a 
house-top should be regarded, especially 
by insurance companies, as a protective device 
rather than the contrary. We believe many 
of those who had tried to put about a scare 
in regard to the additional fire risks involved 
must have been sadly disappointed at the lack 
of evidence in support of their case. 

B 
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MACHINE FOR WINDING WAVE-WOUND 
OR LATTIGE INDUCTANCE COILS 


Unless coil winding machines are rigidly built it cannot be hoped to construct mechanically strong 


coils of reasonable diameter. 


The design given is as simple as is permissible for winding su 


tantial 


coils, whilst novel features are introduced, based on the author's experience. 


By Maurice CHILD. 


HE following details of a machine for 
winding small coils may be of interest 
to many readers desiring to make 
inductances for any particular experiments 
they may have in view. For example, small 
inductances of fine wire can be usefully 
employed as high frequency transformers with 
varying coupling between the primary and 
secondary, or again they may be required to 


Fig. 1. The coil winder in operation showing a number of completed coils supported in 


workmanship is essential, as any appreciable 
shake in the bearings or “ back lash” and 
side play will be likely to cause difficulty in 
obtaining a rigid and neat coil. 

The base of the machine (a photograph of 
which is given here) is of 3 in. brass or zinc. 
Zinc was chosen in the present instance 
because, when purchased, it is usually 
quite flat, and does not require machining, 


suitable mountings. 


build up various circuits in a multi-stage 
amplifier. | 

When it is required to try out circuits 
involving approximate or accurate tuning of 
many stages of amplification, the expense of 
purchasing a large number of coils is very 
considerable and they may not be of the 
dimensions required for experimental work. 
It therefore pays to construct a machine on 
ihe lines to be described. 

In the first place the writer feels he must 
emphasise the necessity for a rigid type of 
construction, that is to say, good mechanical 


whereas it is frequently difficult to obtain a 
perfectly flat sheet of brass. The main 
bearings, as can be seen, are hexagonal brass 
rod, the sides of which should be trued up 
carefully before marking the positions for the 
holes, which must, of course, be accurately 
drilled at right angles. The spindles are of 
silver steel. The bracket containing the guide 
roller, in the groove of which the wire passes 
on to the split ebonite drum, is of aluminium 
which is screwed to brass angle pieces, and to 
a machine bearing of brass which can move 
vertically on the slide bar, but is prevented 
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from lateral movement by two machined brass 
collars which are held in position by set-screws. 
The cog-wheels were the only things purchased 
and can be obtained from Messrs. Cotton & 
Johnston, Gerrard Street, W. 

As to the method of winding, it will be 
seen from the photograph that the wire (which 
can be of any gauge from No. 30 to 40), 
passes from the bobbin round the “V” 


K 
ui 
LI 


unn 
w 


The dimen- 
Other 


Fig. 2. Plan (drawn to scale). 

sions of the base are 51 x 54”. 

dimensions can be readily calculated by 
applying a rule to the drawing. 


grooved ebonite pulley between the spring 
guide bars into the slot on the brass roller 
immediately above the drum. It is found 
in practice that the machine can be worked in 
either direction. If the pulley wheel is 


Fig. 3. Front view, 


revolved in a clock-wise direction, the wire 
should pass under the guide wheel. If the 
operation of the pulley wheel is reversed, the 
wire must now pass over the top. 
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‘To prepare a former on which the coil is to 
be wound, the outer ebonite cone is removed 
by unscrewing it from the spindle. The 


Fig. 4. End view (bobbin end). 

ebonite drum can now be slipped over, and 
a strip of paper of the approximate width of 
the finished coil may be wound tightly round 
the drum several times, the end being gummed 
down. Over the paper can be fixed one or 
two turns of ordinary black insulating tape 
such as is used by electricians for covering the 
outside of joints. This will present a suf- 
ficiently sticky surface to ensure the first few 


End view (handle and driving wheel 
removed). 


Fig. 5. 


turns of wite remaining in place. The drum 
is now replaced and the cone screwed up tightly 
on to it. This has the effect of holding the 
paper former rigidly in position by expanding 
the drum. 

The winding can be commenced by tempo- 
rarily fixing the end of the wire to the small 
extension screw on the left-hand side, Fig. 2. 
When the required number of turns have been 
wound, the outside end of the coil may be 
temporarily held in position by the application 
of sealing wax or a mixture of paraffin wax 
and resin, in the proportion of two parts of 
wax to one of resin, which has been previously 
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melted together. The removal of the finished 
coil is extremely simple, as by unscrewing the 
end cone the drum contracts by virtue of 
its own slight springiness, and the coil, com- 
plete with the former, readily slips off. The 
inner end of the paper former can be stuck 
down with a little gum or glue. 
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The photograph shows several coils which 
have been mounted on small pieces of 3-ply 
wood, with valve pins screwed into small 
bars of ebonite. There is no necessity 
to employ ebonite anywhere near the coils 
themselves; in fact it is theoretically better 
not to do so. 


FADING 


A NEW ASPECT 


The authors will be remembered in connection with the Transatlantic Tests, in particular Mr. Burne. 


who was first prize winner in the Tests 1921-22. 


The experimental work revealed in this article 


contains suggestions as to useful research work that can be conducted by other experimenters. 


By W. R. Burne and J. A. CASH. 


that has been displayed in short wave 
amateur communication during the last 

two years, the writers decided to prepare 
extensive tests during the past winter. 
Unfortunately their schemes fell short and it 
was not possible to accomplish all the things 
that had been planned. However, some very 
interesting observations were made and a 
great deal of useful 
data collected and 
experience gained. 
To this end two 
special receiving 
sets were made by 
the writers, one 
employing a 
five - valve high 
frequency ampli- 
fier, detector and 
one low frequency 
amplifier, with the 
occasional addition 
of a two-valve note 


(Odd. to the great amount of interest 


It was found that three H. F. valves were 
sufficient to bring in signals from all over the. 
United States from such stations as :— 
„IZE, 2ZL, 3B FU, 4B, 4DL, 4EA, 4K C, 
5 TA, 5TJ, SWW, 5FV, 6TF, 8 UE, 8ZZ, 
9AUL, and CR. 

In the photograph of the seven- valve set 
(Fig. 1), it will be noticed that the valves have 
separate filament control; each transformer is 
tuned by a small 
variable condenser 
of 0.00025 mfd. 
maximum capacity. 
The tuner on the 
left of the photo- 
graph, constructed 
very hurriedly, was 
made for con- 
venience rather 
than appearance. 
The coils used are 
single layer induc- 
tances wound on a 
4 in. former with 


magnifier for loud stranded enamelled 
speaking work. The aerial wire, as it 
second set is a Fig. 1. One of the receivers used for the determinations was considered 


three - valve outfit 
(one H. F., detector, 
one L. F.). The first set is so arranged that 
any number of valves can be used at will by 
the use of a wander plug, which can be 
inserted into any grid socket of a transformex 
holder. 

The high frequency intervalve transformers 
are identical in design to those used in the 
previous Transatlantic tests by the writers.“ 


* Wireless World and Radio Reriew, page 678, 
Feb, Ath, 1922. 


on fading. 


these would be 
superior to mult- 
layer coils. The switches were intended 
to series or parallel the A.T.C. and use either 
inductive or direct coupling at will. Inductive 
coupling was always employed and also the 
A.T.C. was always used in series with the 
aerial ci.cuit. The A.T.C. is a 0-0009 mfd. 
and the S. T. C. a 0-0004 mfd., while a 
small vernier condenser was mounted on 
the bench and connected with the S.T.C. 
The circuit is standard, rectification being 
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obtained by means of a 0.0003 mfd. Dubilier 
condenser and a 1.5 megohm grid leak. A 
0.01 mfd. condenser is used across the H.T. 
Various makes of valves were tried but the 
new Ediswan “ R type gave the best results 
as a rectifier in this particular set. Mullard 
Ora, Ediswan “ E.S.2 ” and A. R's and 
Marconi R” valves, were used as H.F. 
amplifiers and L.F. magnifiers. The circuit 
is pretty well standard, though by very 
carefully considering the arrangement of 
the H.F. transformers and careful selection 
of valves it is possible to keep the set 
stable and use the separate heterodyne. 

This instrument 
is a Sullivan stan- 
dard wavemeter 
and was used 
throughout the 
winter. To those 
who “burn the 
midnight oil, the 


writers would 
strongly recom- 
mend the use of a 
separate hetero- 


dyne of some kind. 
Not only is it far 
simpler to operate 
with a number 
of valves, but it 
absolutely mini- 
mises the risk of 
radiation. When in use there is no capacity 
effect noticeable due to the hand of the 
operator when he adjusts an H.F. tuning 
condenser. This in itself is a great point to 
be considered. Next winter the amateur 
traffic on 200 metres will have increased by 
leaps and bounds, and if a considerable 
number of men are using radiating receivers 
it will not only complicate the job for 
themselves, but spoil the work of others. 
In this connection let it be mentioned that 
when 2GW and 2K W use the autodyne method 
of reception employing two valves, they have 
no difficulty in communicating by means of 
their receiving sets over a distance of 10 miles, 
using 30 volts on the plates. Let this be a 
warning to all those who make this horrible noise. 

Frequently it was.impossible to read the 
more distant stations owing to the interference 
caused by the American amateur stations 
situated on the Atlantic seaboard. 

This was especially the case during the 
tests last December, and had the transmitting 
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period in the free for all' been arranged so 
that the sth, 6th and 7th American districts 
might have had a portion of the morning from 
4 to 6 a.m., instead of 12 to 2.30, some very 
great reception results might have been 
obtained. The hours of 3 to 6 seemed to be 
the best. 

The receiver used by 2GW is shown in 
Fig. 2. The H.F. coupling is again a tuned 
transformer whose windings are reversible. 
Either one, two or three valves may be used, 
controlled by switches mounted on the panel. 
Independent filament control for each valve 
is again a feature of the set, whilst low resist- 
ance phones are 
always used. All 
the necessary con- 
densers and grid 
leaks are Dubilier, 
as are also the 
variable condensers 
on the tuner panel. 
The coil mount, 
manufactured by ` 
the Manchester 
Radio Co., Ltd., 
is of special design 
and allows a very 
fine adjustment to 
be obtained. The 
circuit of the 
tuner is a straight- 
forward one, ex- 
cepting that when in the “stand-by” 
position both condensers are put in cir- 
cuit with the A.T.C., as is also a vernier. 
This is useful when searching for a signal, 
though it is not advisable to use too big a 
capacity across the tuning coil. A home- 
made separate heterodyne is used at 2GW 
and may be seen on the right of the 
photograph. 

One of the greatest problems in short-wave 
long distance communication is that of fading. 
Since broadcasting became an everyday insti- 
tuition in this country, many people have 
noticed that the more remote stations decrease 
and increase in strength in a spasmodic manner. 
This effect is by no means limited to broad- 
casting stations, but is to be met with on 
almost all short wave signals. As well as the 
numerous stations working below 300 metres, 
there are a multiplicity of harmonics from 
high power stations and French coast stations 
using spark transmitters. Many high power 
stations use arc transmitters which are the 
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bane of the amateur’s existence. These par- 
ticular harmonics apparently do not fade but 
remain of constant strength, whilst harmonics 
of FFU (Ushant), GKU (Devizes), and ships 
using C.W. and spark certainly fade just like 
the amateur signals to be met with on these 
low wavelengths. 


With a view to making observations on 
fading, special bi-weekly tests were arranged 
with United States 2 ZL, the station belonging 
to Mr. J. O. Smith, Long Island, N.Y. The 
writers wish here to pay a tribute to the whole- 
hearted co-operation of this gentleman and 
have nothing but praise for the regularity of 
the schedule maintained by him. After 
listening to a number of transmissions from 
2ZL and many other American amateur 
Stations it occurred to the writers that there 
might be two different kinds of fading. The 
ordinary kind of fading may be experienced 
on any night by anyone with a sufficiently 
powerful set to obtain the necessary range. 
Many of the theories put forward relate to 
this type of fading and very possibly explain 
It. 

Let us consider a totally different kind of 
fading which is always apparent on the U.S. 
amateur transmissions and sometimes on 
ships’ harmonic, South of England amateurs, 
and French and Dutch amateurs. This type 
of fading is a perfectly regular swinging which 
is totally unlike the erratic fading known to 
most of us. Observations on this swinging 
have been made on stations lying in every 
direction. Apparently direction does not affect 
it. The writers suggest that the causes of 
the two kinds of fading are not the same. 
Might it not be probable that the erratic or 
irregular variety is due to conditions of the 
atmosphere or location of the station and the 
cause of the regular swinging some periodic 
change? Are we sure that the Heaviside 
layer plays an important part in the range of 
these low power stations? If indeed this 
is the case, can a periodic change in the Heavi- 
side layer account for this swinging ? 


Mr. Smith, in his book, Modern Radio 
Operation” (an American publication), 
says :— 


“ The signals from New England stations increase 
and decrease very rapidly. In fact, it is a common 
occurrence to hear a New England station fade 
completely out in the middle of a four-letter 
word, and come up strong again in the middle 
of the next word. The rate of rise and fall 
in the case of Middle West stations is much 
more gradual. These stations fade out slowly, 
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over a period of 10 or 12 words usually, and then 
swing back again in the same gradual way. 
This would seem to indicate that the country 
intervening in both directions between New 
York and New England and the West, was the 
controlling factor. Why should signals fade 
rapidly in one case and gradually in the other ? 
Is it a question of distance, topography, terrain 
or what? The old theory of attributing fading 
to conditions at the transmitting station will 
not stand in the face of the foregoing facts.” 


The writers noticed that although the 
swinging of signals of European origin was 
regular, the length of time taken to complete 
one cycle was shorter in comparison to that 
of signals of American origin. This was the 
case throughout the winter. Taking concrete 
examples in support of this assertion it was 
found that FFU, who is 350 miles away, took 
nine seconds to swing to minimum strength 
and regain normal strength again. Every 
time that station has been heard fading since, 
the period has been nine seconds. Sumilarly 
OMX, whois 300 miles away, took about seven 
seconds to swing and moreover, whenever 
his swinging is regular, the time taken is 
always seven seconds. The 200 metre harmonic 
of a ship’s C.W. transmitter off Anglesea, 
about 100 miles away, was noticed to swing 
every two-and-a-half seconds. Finally 2ZL, 
who is 3,200 miles away, swings every eighty 
seconds. These figures have been obtained 
after a great number of observations and many 
weeks of careful listening. When it was 
possible to hear the sth, 6th and 9th district 
stations of America, they were noticed to fade 


— CURVE FOR 1000 MILES 
---- CURVE FOR 2,000 MILES 
~-—-- CURVE FOR 3,000 MILES 


STRENGTH OF SIGNALS 


0 25 = 75 100 50 5 
SECONDS 
Fig. 3. Fading curves of signals 1,000, 2,000, and | 
3,000 miles. 


about every two minutes, the distance being 
about 4,000-5,000 miles. If now, considering 
the words of Mr. Smith, together with these 
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facts, it is highly probable that distance is 
the controlling factor to this regular swinging, 
and it is evidently the same in America as in 
Europe. Such a position of affairs seems 
highly probable to the writers, for after the 
convincing proof of hearing the signals and 
timing the swings, it would be hard to believe 
anything to the contrary. 

In order that the issue may be the more 
clearly understood, a diagram is given (Fig. 3) 
showing how signals coming 1,000, 2,000 and 
3,000 miles would be expected to swing. It 
seems highly probable that the length of time 
taken to swing is proportional to the distance, 
and up to now, the amount of data collected 
by the writers goes to prove this theory. 


STRENGTH OF SIGNALS 


SECONDS 


Fig. 4. Double fade ` and Double increase f 


signal strength at 1,000 miles. 


A curious modification of this swinging has 
been noticed with various stations. After a 
number of regular swings the signal will 
only half fade, and then increase to double 
the normal maximum,” after fading to the 
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“normal minimum point again; this process, 
after a few more regular swings, is repeated 
in the opposite direction (see Fig. 4). 

Of the many theortes that have been put 
forward in the hope of explaining fading, 
not one of these seems to have taken into 
account the regular swinging of signals. 
Hitherto fading has been an unknown quantity, 


and it has not been possible to arrive at any 


definite conclusion. 

By observing on stations fading irregularly, 
one will not reach any definite conclusion, as 
it would be impossible to arrive at any definite 
conclusion or formula when the results are 
so erratic. With the results obtained last 
winter and the early spring, the writers feel 
sure that if consistent results can be obtained 
over a considerable period, it would help in 
arriving at a theory which would ultimately 
explain the phenomenon. 

Short wave communication is such an 
irregular sort of procedure, taking the results 
over a considerable period, that one begins 
to despair of ever arriving at a definite con- 
clusion. We do not even know that the 
Austin-Cohen formula applies on the short 
wavelengths, and indeed it would seem that 
it does not. Here it would seem that there 
is some definite regular swinging, and it is 
surely worth while following up these pre- 
liminary remarks in the hope that something 
definite may result. 

The writers would welcome criticism, and 
hope that these remarks will encourage others 
to make investigations on the most absorbing 
subject. It is now impossible to carry out 
further investigations and until the winter 
months arrive, apparatus may be improved 
and everything set for a great effort. 


In the next Issue there 
will appear an article of 


Special Interest to Transmitting Licence Holders. 


The article, which will be illustrated, 
is to include Constructional Details of 


A Choke Control Telephony Transmitter 
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STABILISING REACTANCE-CAPACITY 
COUPLED AMPLIFIERS 


By E. H. ROBINSON. 


Methods for centrollirg the extent of self-oscillation in reactance-capacity high ee 
amplifiers are described, while details are included for reducing overlap °’ so frequently met wit 


in cseillating receiving circuits. 


The cause of that undesirable property of a receiver, by which 


it bursts into oscillation suddenly as the reaction is increased, is dealt with, and methods are 
outlined for overcoming the difficulty. 


is rapidly gaining popularity in this 

country for high-frequency amplifica- 
tion on short wavelengths such as are used for 
broadcasting and amateur experimental work. 
As is well known, this form of coupling consists 
in tuning the anode circuit of the first valve 
to the signal being received, and coupling 
the anode of the first valve to the grid of 
the second by means of a small condenser. 
By suitably adjusting the capacity of this 
condenser and providing a leak from grid to 
filament the second valve may be made to 
act as detector or as a second stage of H.F., 
in which case the anode circuit of the second 
valve must be tuned in a similar way to that 
of the first. 

This method of H.F. coupling is not only 
simple to instal and operate, but gives good 
selectivity and amplification on short wave- 
lengths once stable working has been obtained. 
Difficulty is, however, often caused by two 
forms of instability, namely, too free oscillation 
and the irritating phenomenon of “ overlap ” 
when the apparatus is adjusted to near the 
threshold of oscillation. 

Let us consider the first of these troubles— 
that of self-oscillation. In order to secure 
maximum amplification the anode circuit of 
each H.F. valve being used must be tuned 
exactly to the aerial circuit. When this is done 
it often happens that the set oscillates vigorously 
even when no positive reaction is being used 
in the ordinary sense. As a consequence the 
set becomes insensitive, the signals being com- 
pletely wiped out by the local oscillations. 
The usual cause is that the damping of the 
various tuned circuits 1s too low and the 
capacity coupling between the various leads 
and in the valves themselves is sufficient to 
make the set oscillate when the anode circuits 
are tuned. 

There are various ways of eliminating this 
trouble. First get rid of all stray capacity 
effects possible ; it is best to space the valves 


Tis: use of reactance-capacity coupling 


as far as possible from each other as the working 
space will permit, and then reduce all con- 
necting wires to their lowest terms. All leads 
at earth potential, such as filament leads and 
negative H.T. leads should be bunched to- 
gether, while all leads at H.F. potentials, 
such as grid connections.and plate connections, 
should be short, but spaced as far as possiblc 
from other wires in their vicinity. The use 
of reverse reaction is fairly convenient for 
arresting too free oscillation. A reaction coil 
is inserted in one of the usual places as shown 
in Fig. 1, and coupled so as to oppose the 
production of oscillations. Instead of reverse 
magnetic reaction reverse capacity reaction 
may be used. The term neutrodyne ” has 
been recently, and, it seems, somewhat un- 
necessarily, coined for the principle of reverse 
capacity reaction. For details of the “ neutro- 
dyne system readers are referred to a recent 
issue of The Wireless World and Radio Review.* 
The most satisfactory way, however, of 
stabilising an unstable set is to increase the 
damping of the oscillatory circuits. This 
can be done by using more capacity and less 
inductance in one or more of the tuned 
circuits in the set. Thus the use of a parallel 
condenser instead of a series condenser for 
tuning the aerial circuit on short waves will 
often make enough difference to enable the 
anode circuits to be properly tuned and ordinary 
reaction to be used before the set will oscillate. 
This is particularly likely to be the case where 
the aerial in use is a small one of very low 
capacity. The apparatus may also be brought 
under control by increasing the capacity and 
decreasing the inductance used in the anode 
circuits. It is not generally advisable, however, 
to carry this artifice further than 1s absolutely 
necessary to obtain stable working in the case 
of the intervalve couplings, as large condensers 
and small inductances tend to make the set 
so selective that very little amplification is 
obtained unless the anode circuit or circuits 
* p. 67, April 21st, 1923. 
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are dead in tune with the signals being received, 
a condition which may have its uses, but which 
is inconvenient for search purposes. Some- 
times it 1s possible to tune the anode circuit 
entirely by means of a variometer without 
using a variable condenser. This is very 
convenient when it can be done without the 
set oscillating too easily, the resonance peak 
being somewhat flat, and signals being readily 
picked up and tuned in. As a rule, however, 
it is best to use a tapped inductance or plug-in 
coils and tune with a variable condenser 
with a maximum capacity of 0-o005 mfd. 

A frequently recommended expedient for 
preventing an H.F. amplifier from oscillating 
is to maintain the grids of the amplifying valves 
at a slightly positive potential with respect to 
the filaments by means of a potentiometer. 
This is not at all a good plan, as a positive 
potential on the grid of an amplifying valve 
causes a grid-filament current to flow which 
introduces a serious damping effect and reduces 
the amplification obtainable. True, the set 
stops oscillating, but at the same time the 
signals are weakened and the phenomenon 
of overlap,“ referred to below, tends to make 
its appearance. The potentiometer should not 
be regarded as a cure-all for all amplifier 
troubles, but it is very useful if judiciously 
handled, especially for obtaining fine control 
of the set when it is just on the point of oscilla- 
tion. Fig. 1 shows a potentiometer P shunted 
across the filament battery, the slider always 
being Kept somewhere near the negative end, 
but just a little way from it so as to leave latitude 
for slight final adjustments. The various 
circuits are first tuned and the reaction coil 
adjusted as well as possible for best signals. 
When the set is nearly in its most sensitive 
state, however, slight movement of the reaction 
coil may upset the tuning appreciably, and it 
is here that the potentiometer comes in. 
A slight movement of the slider towards the 
negative end of the potentiometer will allow 
the set to oscillate, or, if it is doing so already, 
a slight movement of the slider towards the 
positive end will just stop the oscillations. 
The use of a potentiometer in this manner 
is particularly convenient in the reception 
of faint signals on short wavelengths which 
are easily lost. In order that the potentiometer 
P shall in no way affect the tuning it should 
be preferably of a non-inductive type. The 
writer has used one made of a lead pencil with 
quite good results. An ordinary potentio- 
meter wound with wire may be used if it is 
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shunted by a condenser C (Fig. 1), which may 
be of the Mansbridge type, with a capacity 
of one or two microfarads. This condenser is 
not necessary if a non-inductive potentiometer 
is used. 

We now come to the second trouble, namely, 
that of overlap, which frequently makes 
its appearance in H.F. amplifiers, and even 
one-valve sets employing reaction. This con- 
sists in that annoying state of discontinuity 
between the oscillating and non-oscillating 
states of the set, when the oscillations start 
or stop with a click as the reaction coupling 
is adjusted. Starting with the reaction coupling 
so loose that the set does not oscillate, and 
gradually increasing the coupling, we come 
to a point where the set suddenly starts 
oscillating furiously, and only poor signals 


Fig. J. 


are obtained. In order to stop the oscillation 
we must reduce the reaction coupling con- 
siderably beyond the point at which it is 
started, and thus we cannot hit a sensitive 
and stable adjustment. 

This overlap. is nearly always due to the 
variable damping effect caused by one or other 
of the valves, which are coupled by means 
of a grid condenser to the plate circuit of a 
preceding valve, the trouble occurring either 
at the grid of the rectifying valve or at one of the 
intermediate H.F. valves if more than one 
stage of H.F. is being used. What appears 
to happen is as follows. Suppose we are getting 
overlap at the valve V, in Fig. 1. When the 
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set is not oscillating the grid of V, is sub- 
stantially at zero potential and a small grid- 
to-filament current can flow owing to some 
of the electrons from the filament flowing on 
to the grid. Thus the grid-filament space 
of V, forms a slightly conducting path which, 
owing to it being shunted across the tuned 
anode circuit of V,, has a damping effect on 
this circuit and tends to prevent oscillations 
being set up. Suppose that the reaction 
coupling is now made so tight that oscillations 
are set up in the anode circuit of V, in spite 
of the damping of the grid circuit of Va. 
Owing to the well-known grid-condenser action, 
rectification will take place, and a large negative 
potential accumulates on the grid of V, 
this negative potential being great enough 
to stop all grid current flowing. The short- 
circuiting effect of the grid circuit of V, is 
thus removed so that oscillations may be main- 
tained even when the reaction coupling is 
reduced well beyond the point at which they 
could be started. By reducing the reaction 
coupling far enough the oscillations are stopped, 
and once this happens the large negative 
potential on the grid of V, leaks away, the 
grid damping is re-introduced, and we finish 
up just where we started. 


The foregoing explanation shows that two 
things should be done to eliminate the possi- 
bility of overlap ; first, undesired rectification 
at H.F. valves should be eliminated as far 
as possible; secondly, it should be arranged 
that the damping of any grid circuit is small 
compared with other damping factors 
associated with the preceding anode circuit 
to which it 1s coupled. Therefore whatever 
happens at any of the grids will not have much 
weight in deciding whether the set is to oscillate 
or not. Various practical expedients for elimina- 
ting overlap are known, and have been des- 
cribed elsewhere, but those given here are, 
in the writer’s own experience, known to be 
effective. 


The simple brightening of one’s filaments 
frequently reduces, if not entirely eliminates, 
overlap. This has the effect of increasing 
the electron emission and reducing the plate 
impedances in a greater proportion than the 
grid impedances. An increase in H.T. voltage 
as well as the increase in filament brilliancy 
often does the trick, but this, of course, 
depends to a large extent on the valves in use 
and what H.T. voltage was being given them 
in the first place. 
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The actual selection of valves used very 
often has a profound effect upon the per- 
formance of the set. It may happen that an 
amplifier, in which apparently similar valves 
are -used throughout, shows bad overlap, 
which may be entirely eliminated by the 
simple interchange of valves. As a general 
rule a set seems to be most stable when the 
valve with the lowest grid impedance, that is 
the biggest damping effect, is made the first 
in the series. This is particularly unfortunate 
where it is desired to use a soft valve as a 
detector. Soft valves are magnificent detectors, 
but usually give ghastly overlap in reactance- 
Capacity sets, owing to the relatively low 
impedance and consequent high grid-damping 
of this type of valve. Stability may be obtained 
by interchanging the soft valve and the hard 
H.F. amplifying valve, but in such a case 
exchange is distinctly robbery, as most soft 
valves are poor amplifiers, while the hard 
valve does not detect as well as the soft valve. 

A good deal depends on obtaining the right 
values of grid coupling condensers and grid 
leaks, particularly the latter. If there is a ten- 
dency to overlap, try increasing or decreasing 
the resistance of one of the leaks from grid 
to filament—usually an increase in resistance 


is mecessary, and sometimes the natural 
leakage in the apparatus itself is sufficient 
without it being necessary to provide additional 
leaks. In any case the best values for grid 
condensers and leaks are best determined 
by trial in individual cases. E 

A very effective way of stabilising a reac- 
tance-capacity coupled amplifier is to replace 
the grid-filament leaks by means of high- 
frequency chokes as shown in Fig. 2 at L, 
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and L,. For short wavelengths (below 600 
metres) these H.F. chokes may consist of 
basket coils wound with 200 turns of 36 gauge 
insulated copper wire. These maintain the 
normal potential of the grids at a perfectly 
definite value with respect to the filaments, 
and grid-condenser rectification at H.F. valves 
is stopped. If, as shown in Fig. 2, the leak of 
the detecting valve V, is replaced by a choke 
a suitable potential will have to be applied 
to the grid by means of the potentiometer P, 
in order that V, may detect by virtue of working 


at the lower bend of its characteristic curve. 


As, however, condenser and leak rectification 
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is more sensitive (in the case of the usual 
hard valve) it is better to strike a compromise 
and use a simple leak on the last valve V, as 
shown in Fig. 1, and use chokes as at L, in 
Fig. 2 for any intermediate H.F. amplifying 
valves. 

Although Figs. 1 and 2 show two stages of 
H.F. amplification, the above remarks apply 
equally to sets using only one stage of H.F., 
which latter are perhaps more commonly 
used for ordinary work. Where only one stage 
of H.F. is used, any overlap that may take 
place is pretty sure to be caused by the 
detecting valve. 


AN EXPERIMENTAL STATION AT SHEFFIELD (2 ND). 


The illustration on this page depicts the imposing 
array of apparatus at 2 ND. an experimental 
station in Sheffield. Divided into two portions for 
transmitting and receiving, the set is mounted on a 
wooden framework, 11 ft. long by 6 ft. high. 

The receiving set embodies a seven-valve Marconi 
amplifier with Mark III tuner. A home-made 
three-valve L.F. amplifier is used for loud speaker 
reception, whilst the station also possesses an 
amplifier with six H.F. valves. Weston and Brown 
loud’speakers are operated by means of a four-valve 
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note magnifier, and a Morse inker and Siemens 
relay are used with a Brown microphone amplifier 
and rectifying panel. The transmitting set works 
on a wavelength of 200 metres. The high tension 
current is derived from the Corporation mains, and 
after rectification is fed to both power and control 
valves, with a separate battery for the microphone 
circuit. The choke control method of modulation 


is employed. The low tension current for charging 
accumulators, etc. is supplied by a motor con- 
nected with a 110 volt 25 ampere D.C. generator. 


2 ND, a finely-equipped experimental station at Sheffield. 
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NOVEL IDEAS AND INVENTIONS. 


Abstracted by PHILIP R. Coursey, B.Sc., F.Inst.P., A.M.I.E.E. 


A SIMPLE POTENTIOMETER FOR 
HIGH VOLTAGES. 


HILE convenient in many ways, the 

W ordinary forms of potentiometer 
consisting of a fine resistance wire 

wound on some suitable former and provided 
with a sliding contact or with a series of 
contact studs, has some disadvantages when 
required for controlling potentials of a hundred 
volts or more. The potentiometer resistance 
in such cases either becomes inconveniently 
bulky, or becomes incapable of passing more 


than an almost inappreciable amount of 


current. For many experimental purposes, 
the ordinary electric lighting supply current 
forms a convenient source of voltage, provided 
that some means are available for adjusting 
the potential to a value suitable to the purpose 
in view. An electrolytic potentiometer if 
properly constructed may provide a suitable 
means for regulating the potential in the 
local circuit. It has also the advantage that 
it cannot burn out as a wire resistance may. 
A novel form of such a potentiometer is 
sketched in outline plan in Fig. 1*. It con- 
sists of a suitable (insulating) containing 
vessel, A, such as a glass or stoneware jar 
in which are suspended four fixed electrodes, 


Fig. 1. 


Electrolytic Potentiometer. 


C D EF, such as carbon rods, which are placed 
at the corners of a square. The supply leads, 
through an appropriate resistance, such as 
a lamp or bank of lamps, are connected to 
an opposite pair of these electrodes, C and D, 
while the wires to the output circuit are joined 
to the remaining opposite pair E and F. In 


* i isl Patent 196055, by A. W. Sharman. 


the centre of the jar is fitted a baffle plate B, 
which can be rotated at will by an appropriate 
handle so that it occupies either the position 
shown or the one indicated by the dotted 
line, or any intermediate position. This 
baffle plate should be of ebonite or some 
similar insulating material, and should fit the 
outline of the available space as fully as possible 
while allowing sufficient clearance for its 
rotation. When the plate B is in the line 
joining the two output electrodes EF, there 
will be no E.M.F. between them, but as it 1s 
rotated into a position to one side or the other 
of this neutral position, there will be an 
E. M. F. set up in one or the other direction 
which becomes greater the more the baffle 
is moved from the central position. 


IMPROVING THE VALVE RECEIVER. 


It has recently been claimed that the action 
of an ordinary form of detecting valve, pro- 
vided with the usual grid condenser and leak, 
may be improved by the addition of another 
leak resistance connected directly between 
the grid and the anode terminals.* 

This second leak should have a high resis- 
tance value—somewhere of the order of §0 
megohms. It is shown at R, in Fig. 2, the 
ordinary leak resistance being R, connected 
across the grid condenser C. 


=e 


Fig. 2. A Single Valve Receiving Circuit, 
introducing an additional grid leak resistance, 


It would seem that the main action of such 
a resistance would be to impress a positive 
potential upon the grid of the valve. The 
magnitude of this potential would of course 
depend upon the relative values of the resis- 


⸗ British Patent 196233, by A. L. A. Petty. 
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tances R, and R,, and the voltage of the H.T. 
battery. Thus if the resistance R, has a 
value of about 50 megohms, and R, about 
2 megohms, the potential of the grid would 
be held at an average positive value of about 
one twenty-fifth of the H.T. voltage, if the 
effect of the grid current is neglected. This 
latter will somewhat modify the value of the 
potential, but not to any great extent unless 
the grid current is large. 

The effectiveness or otherwise of this 
arrangement will evidently depend upon the 
characteristics of the detector valve that is 
used. 


THE PRODUCTION OF HIGH 
FREQUENCY CIRCUITS. 


A new departure in methods for setting up 


radio-frequency currents has recently been 
patented by Paul d’Aigneaux.* It employs 
light waves as the controlling means for 
affecting, through the medium of a photo- 
sensitive cell, the intensity of a direct current 
flowing in an appropriate circuit. It is 
proposed to subject the photo-sensitive cell 
to the radiation from two light sources of 
different frequencies, such that the difference 
between their frequencies (which constitutes 
a species of beat frequency) has the 
desired radio frequency. Thus the direct 
current flowing through the photo-sensitive 
cell would be caused to pulsate at this (radio) 
beat frequency. 

The main difficulty of the method would 
appear to be to obtain a sufficiently small 
frequency difference to give a beat frequency 
of the required order of magnitude. 

Since light frequencies are so much in 
excess of all ordinary radio frequencies, the 
wavelength difference between the two 
radiations which are necessary would be 
extremely minute. Difficulties would doubt- 
less also be found in obtaining a suitable 
photo-sensitive material to follow these rapid 
changes of illumination. 


THE 4“ COSSOR” VALVE. 


The essential features of this valve are 
set out in a recently granted British Patent.t 
Its main constructional features consist of 
an arched filament, an arched grid having 
flattened sides, and an arched anode also 


* British Patent 197782, by Paul d’Aigneaux. 
+ British Patent No. 197&53, by W. R. Bullimore. 
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having flattened sides, and enclosing the 
filament and grid, all of the electrodes being 
separately and rigidly supported from the 
stem of the valve. 


AMPLIFYING UNITS. 


The assembly of low frequency amplifiers 
from component parts, so as to include as 
many stages as desired, is greatly facilitated by 
the building of each stage into a unit which 
may simply and easily be connected to the 
next.* An amplifying unit, as illustrated in 


Fig. 3. The Elwell low frequency amplifying unit. 


Fig. 3, consists essentially of any convenient 
case containing a low frequency intervalve 
transformer, and having mounted upon it a 
valve holder. It is provided with termin als 
so that by linking corresponding terminals 
on adjacent units, the separate valve stages 
are automatically joined in cascade. 


* British Patent No. 197854, by B. E. G. Mittel 
and C. F. Elwell, Ltd. 


A SUMMER SET. 


The belated arrival of summer has brouzat 
with it an increased demand for a simple 
portable wireless set for use out of doors 
with a small and hastily erected aerial. Such 
a set, of plain and straightforward design, was 
fully described and illustrated in the Wireless 
World and Radio Review for June 23rd and 
30th. Copies of these issues can still be obtained 
from the Publishers, 12/13, Henrietta Street, 
Strand, W.C.2. Price 4d., or post free 5d. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY—XVI. 


The series has been specially arranged so that the reader who follows each section as it appears 
will have obtained a complete wireless education with a minimum of time and trouble, and he will 
be in a position to successfully design his own wireless equipment. 

The last sections deal with series and parallel resonance, the study of which is so important to 


those who desire a clear understanding of wireless. 


By W. JAMES. 


35.—Choke Coils. 
] poved in wire choke coils are often em- 


ployed in wireless apparatus, and one should 


be able to estimate the dimensions necessary 
to produce a choke coil with a given inductance. 
It is ordinarily not possible to calculate with 
any degree of accuracy the exact inductance 
on account of the effect of the iron used. One 
is generally not in possession of the magnetic 
properties of the iron, and in most wireless 
receivers or transmitters the choke coil carries 
a steady current as well as a fluctuating current. 
The fluctuating current will, in general, not 
have the shape of a sine wave. 

The formula generally used, when the iron 
circuit is closed, is as follows :— 

1:257 X p x A X N? X 10 
L= ' 
Where L = inductance in henries. 
p = permeability (varies from perhaps 
1,000 to 2,000). 
A = effective area of 1ron cross section 
in sq. cms. 
N =number of turns. 
/ = length of magnetic path in cms. 
The reader will notice the inductance depends 
upon the square of the number of turns, the 
area and permeability of the iron, and in- 
versely as the length of the magnetic circuit. 
The qualities are set out in Fig. 76. In 
reckoning the area of cross section, allowance 
should be made for the space occupied by the 
insulation of the laminations, and it will be 
reasonable to represent the effective area as 
90 per cent. of the total area. 

Clearly the inductance will vary with the 
current passing through the coil because the 
factor A is directly affected: To provide a 
choke with a more nearly constant inductance 
value it is usual to split the core so 
that the magnetic circuit includes an air 
gap. The core may be simply cut through 
as shown dotted in Fig. 76. The air gap is also 


beneficial in that the distortion of the wave 
form due to magnetic hysteresis is reduced. 
The inductance formula should now be 
modified as follows 


1:257 x I x N? x A x 10° 

FW 
when ZL = inductance in henries. 

I = current in amperes. 

N = number of turns. 

A = effective area of air gap in sq. cms. 

length of air gap in cms. 
The formula assumes the whole of the 
reluctance is concentrated at the air gap or 
gaps. When the choke coil is to be used 
im a circuit which carries a normal steady 
current, an air gap should always be provided. 


a A-axb 


Fig. 76. A useful form of choke. The coil has 
N turns, and the cross sectional area of the iron 
A--axb. If the core is 1}” by I;“, and the bobbin 
is 3“ in diameter and 41“ long wound with 5,500 
turns of No. 26 D.S.C., the inductance will be ap- 
proximately 6 henries and the resistance 115 ohms. 


Probably it is best for those who experiment 
to construct a variable inductance. The 
wire should be chosen so that it will properly 
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carry the current without heating, and the turns 
and the whole winding should be insulated 
carefully. A suitable choke is shown in 
Fig. 77. The maximum inductance is in the 
neighbourhood of 50 henries. 

The coils should each consist of about 6,500 
turns of No. 22 D.C.C. Bring out four or 


Fig. 77. A choke suitable for he experimenter. 
The inductance may be varied over a wide range 
by moving the top limb of the core which is mounted 
so that tt may be moved between the brass end pieces. 


five tappings from each coil. The core may 
have a cross section of 4 square ins., or say 
2 ins. by 2 ins. Each coil will occupy a space 
of 5 ins. by 3 ins., so that the core should 
be 5 ins. long, and the distance between 
the cores 6ins. The top limb of the core 
is mounted so that it may be moved up or 
down by adjusting the nuts. 

Another form of choke coil which will safely 
carry a current of 400 milliamperes is 
shown in Fig. 78. The winding consists of 
about 6,000 turns of No. 30 D.S.C., and the 
inductance is close to 2 henries. The core 


Fig. 78. If the former is wound 


Open core choke. 
with 6,000 turns, the inductance will be approximately 
2 henries. i 


consists of a bundle of iron wires which are 
forced into the central hole of the former. 
Another choke coil which has given satis- 
factory service is as follows; Inductance 2 
henries, resistance 3,000”, bobbin 31 long and 
115 diameter. Iron core }” diameter of iron 
wires, wound with No. 42 D.S.C. 
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It is as well to remember that the inductance 
of the primary of an ordinary intervalve trans- 
former is of the order of 10 henries, and the 
secondary may be as high as 109 henries. The 
transformer may be used as an inductance, 
either using one of the windings by itself 
or by connecting them in series, so that the 
inductances add, i. e., the two windings may be 
connected so that the turns follow in the same 


Fig. 79. Usual method of representing a choke in a 
circuit. 
direction. The current passed through the 
windings must, of course, be limited to a few 
milliamperes. 
The usual method of representing a choke 
is shown in Fig. 79. 
36.— Low Frequency Transformers. 
Suppose we wind a second winding over the 
winding of the choke coil as in Fig. 80. When 
an alternating pressure is connected to the 
choke, the alternating flux which is set up 
around the coil interlinks with the second 
winding. Consequently a pressure is gener- 
ated in this winding. The arrangement is 
called a transformer. The winding to which 
we apply the power is called the primary. 
The other winding is the secondary. 
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Fig. 80. 4 transformer consists of a core_with a 


primary and secondary winding. 
Naturally, if there are the same number of 
turns in the secondary winding and the primary, 
and all the flux which is generated cuts both 
windings, the pressure induced will be the same 


„ 


Usual method of showing an iron core transformer, 

and a transformer without an tron core. The first 

is usually termed a low frequency transformer, and 
the second a high frequency transformer. 

in each winding. The voltage is given by LI, 

where L is the inductance of the winding. If 
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the primary winding has no resistance and there 
are no losses, the induced pressure in the 
primary and secondary windings is equal: in 
magnitude to the applied pressure. Note 
that the addition of the second winding has 
not altered in any way the operation of the 
choke coil. The operation is, of course, 
modified when we connect a load to the 


secondary. 
Let N, =the number of turns in the 
primary winding. 
N, = the number of turns in the 
secondary winding. 
A = the area of the core cross section 
in sq. ins. 


B = the maximum flux density. 

f =the frequency of the applied 

pressure. 

E = the induced pressure in volts. 
During one cycle the maximum value of the 
flux changes by 2B, and the time taken for 
each change is 1/2f seconds, since there are 
two alternations for each cycle. 

The pressure induced has, then, the average 
value of 4BANf x 10 volts. The effective 
or root mean square (RMS, see sect. 18) will 
be this quantity multiplied by 1-11 assuming a 
sine wave of pressure. We then have as the 
fundamental equation for the transformer 

E = 4°44 BANf x Io volts. 
Instead of BA we may write F for the maximum 
value of the flux. Then E=4:44 FNf x 107° 
volts. We may substitute for N either N, 
or N, to obtain the voltage induced in the 
primary or secondary windings. The voltage 
induced in the primary is equal to the applied 
voltage if we assume there are no transformer 
losses. Considering the phase relationship ; 
the transformer with the secondary winding 
on open-circuit, i. e., not connected to a load, 
is behaving exactly as a choking coil. The 
back primary pressure generated is directly 
opposing the applied pressure as shown in 
Fig. 81, while the small current which flows 
to magnetise the core is 90° behind the applied 
pressure. In the vector diagram E, represents 
the applied pressure and E,,., the back 
pressure. The magnetising current is shown 
as J.. The flux is, of course, in phase with 
the current. With the secondary circuit not 
connected to a load, the secondary pressure 
is as shown at E.. E, and E,, will be equal 
when the primary and secondary turns are 
equal. We assume the transformer has no 
losses. E. is then equal to E,. It is important 
to note the secondary pressure and the pressure 


applied to the primary are 180° out of phase. It 
is clear that the secondary pressure and primary 
back pressure have the same phase since they 
are both interlinked with the same flux at the 
same time. Since the primary circuit has a | 
large inductance the primary current is very 
small indeed. 
(1) The Voltage Ratio. 

If we call the number of primary turns N, 
and the number of secondary turns N,, we have 
the simple relationship— 


N, Primary voltage E 


3 = 2 
N, Secondary voltage E, 
or E. = * x E, volts. 


Thus, if we wish to use a voltage which is 
lower than that available, it is simply necessary 
to use fewer turns in the secondary than are 
used in the primary. If, say, the supply is 
§00 volts, and wẹ wish to use 20 volts, and the 
transformer primary has 250 turns, the number 
of secondary turns required is 


E, ae el = 
N, =E x N, L. N. 500 xX 250= I0 turns. 


The ratio of the turns is thus 10 to 250 or 
I to 25, t.e., the primary has 25 times the 
number of secondary turns. It is clear the 
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turn ratio is equal to the voltage ratio. Suppose 
we require a high voltage, say 2,000, and we 
have only 250 volts available. The voltage 
2,000 
, 250 
winding will therefore require to consist of § 
times as many turns as the primary. 

(2) Effect of Loading the Secondary. 

Let us suppose we still have our ideal 
transformer, and we connect a resistance across 
the secondary terminals. Current of course 
flows in the secondary circuit, and the secondary 


step-up required is = 8. The secondary 
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voltage and current are in phase. The current 
is equal to E/R amperes. Now it is perfectly 
plain we cannot load up the secondary without 
taking a load from the source which is supplying 
the primary, and further, the primary load and 
secondary load balance each other. That is, 
if we take a large load from the secondary, 
the primary must also take a large load. 

Let us ignore the primary winding for a 
moment and consider the secondary circuit 
only. When the secondary current flows, a 
magnetic field is set up. due to the current 
and the secondary turns. The core is there- 
fore magnetised. But now, with the primary 
connected, there is a flux due to the primary. 
The two fluxes react on each other. The value 
of the magnetising current and the resultant 
flux must, however, remain unaltered if the 
transformer is to work properly. The value 
of F in the above formula must not vary if the 
voltage induced is to remain the same. There- 
fore a current flows in the primary winding so 
that the flux which this current produces 
neutralises the flux due to the secondary. 
We have now two components of the primary 
current—one component which magnetises 
the transformer and induces the back pressure 
in the primary, and the pressure in the 
secondary ; and the second component which 
is termed the load current, which tends to 
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produce a flux which just neutralises the 
action of the secondary. 

Looking at the action a little more closely 
and referring to Fig. 82, the primary pressure 
E, is at right angles to the magnetising current 
I,. The secondary pressure £, is at right angles 
to the magnetising current, and the load current 
I, is in phase with E. The combined effect 
of I, and J, is to increase the flux, but the phase 
of the flux with respect to the primary pressure 
is changed. Therefore, a load current will 
flow in the primary circuit of such magnitude 
and phase so that the effect of the secondary is 
neutralised. The primary magnetising current 
and load current J, are now 90° out of phase, 
and their resultant is given by J,. The effect 
of loading the secondary is therefore to load 
the primary. 

(3) The Current Ratio. 

If the efficiency of the transformer is 100 per 
cent., the primary input, and the secondary 
load are equal. Hence 

E 


EI, = EI, or x T 


That is, if the voltage is stepped up, the current 
is stepped down in the same proportion. If 
the secondary voltage is 10 times the primary, 
the secondary current can only be 1/ Toth the 


primary current. 


Wireless Club Reports. 


Contributions to this section are welcomed. 

Reports should be as concise as possible and should 

record the most interesting features of each meeting. 

The Editor reserves the right to edit the reports 

when necessary. Papers read before Societies 

will receive special consideration with a 
view to publication, 

An Asterisk denotes affiliation with the Radio 

Soctety of Great Britain. ; 


Wolverhampton and District Wireless Society.* 


On Wednesday, June 27th, about 35 members 
of the Society visited the Birmingham Broadcasting 
Station (5 IT), and a very interesting time was 
spent. 

This is one of a series of visits to places of interest 
to radio experimenters arranged for the summer 
months. 

Hon. Sec., J. A. H. Devey, 232, Great Brickkiln 
Street, Wolverhampton. 


e Hackney and District Radio Society.* 

On Thursday, June 28th, after the usual half-hour 
of questions, Mr. A. Valins gave an excellent and 
instructive lecture on “‘ Variometers and Variometer 
Winding.” The lecturer exhibited a large number 
of variometers of all kinds, winding several before 
the audience. 

An interesting programme has been arranged 
for the next six weeks. 

Hon. Sec., Mr. C. C. Phillips, 57, Highfield Avenue, 
Golder’s Green, N. W. II. 


Hounslow and District Wireless Society.“ 

An interesting lecture, the first of a series, was 
delivered by Mr. O. S. Puckle on June 21st, his subject 
being The Elementary Principles of Electricity.“ 

An elementary instructional class has recently been 
formed, and is proving of great value. 

The Society, which meets at 8 p.m. on Thursdays 
at the Council House, Hounslow, has a number of 
vacancies for new members, both junior and senior. 
Enquiries regarding membership, ete., will be gladly 
attended to by the Hon. Sec., A. J. Myland, 219, 
Hanworth Road, Hounslow. 


Members and friends of the Grimsby Radio Society who visited Ashby 
on Saturday, June 30th. 


Lewisham and Catford Radio Society.* 


This Society has now undergone complete re- 
organisation, and at the last general meeting, Lt.-Col. 
Assheton Pownall, M.P., was elected President, 
Lt.-Col. Eric Ball, L.C.C., and Mr. R. O. Roberts, 
L.C.C., Vice-Presidents, while his Worship the Mayor 
of Lewisham (Councillor C. H. Dodd), Commander 
J. M. Buggé, R.N.R., Councillor W. J. Chorley and 
Councillor J. T. Hallinan are now Patrons. 

On June 2lst a very instructive lecture was given 
by the Technical Director, Mr. Stanley, on The 
Armstrong Circuit.” 

Prospective members are asked to write to the 
Hon. Sec., F. A. L. Roberts, 43, Adelaide Road, 
Brockley, S.E.4. 


North London Wireless Association.* 


On June 25th, Mr. E. H. Robinson gave his lecture 
on the “ Armstrong Supersonic Heterodyne,” which 
evoked great interest on account of the easy manipu- 
lation of the circuit. The lecturer explained that 
although loss of strength in signals resulted from the 
use of a separate heterodyne, yet this loss was replaced 
and the amplifier gave greatly increased strength. 

“Triggered Valve Circuits was the title of Mr. 
V. S. Hinkley’s lecture, delivered on July 2nd. 
The lecturer showed on the blackboard the variations 
of a regenerative circuit, together with the value 
of coils and capacities. Many other circuits, including 
a single valve Armstrong, were dealt with, the Arm- 
strong circuit being made up and worked with the 
Club’s apparatus. 

A grant of ten pounds was made by the Committee 
for the improvement of the Society’s multi-valve 
set. 

Applications regarding membership should be 
addressed to the Hon. Sec., J. C. Lane, Physics 
Theatre, Northern Polytechnic Institute, Holloway 
Road, N 


Finchley and District Wireless Society.* 


Particular attention is drawn to the last meeting 
of the session, on July 26th, for which the Society 
has been fortunate in ing a lecture by Mr. 
Puckle, who will deal with Wireless Receivers.” 
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Admission is free, and all mem- 
bers and persons interested are 
earnestly asked to attend this 
meeting, at which several import- 
ant items will be discussed. 

For particulars of mem i 
application should be made to the 
Hon. Sec., A. E. Field, 28, Holm- 
wood Gardens, Finchley, N.3. 


Grimsby and District Radio 
Society. 

Nearly 30 members and friend? 
attended the Society’s outing to 
Ashby on June 30th, when & 
very enjoyable time was spent 
in rambling through the gardens 
and village and in playing tennis. 

On Tuesday, July 3rd, Mr. M. 
Bennett (Hon. Sec.) exhibited 
his set, which gave good results 
and reflected careful workman- 


a 
Hon. Sec., M. . Bennett, c/o Club Room, 
Wellowgate, Grimsby. 


The Kensington Radio Society.* 


At the June meeting of the above Society, Mr. P. 
Voigt, B.Sc., delivered a lecture and showed several 
successful experiments on Dual Amplification.” 
The lecturer, by means of an ingenious method, of 
his own, constructed the various diagrammatic 
circuits as he required them for the purpose of 
explanation. 

The Hon. Sec., Mr. J. Murchie, 33, Elm Bank 
Gardens, Barnes, will be pleased to hear from anyone 
desirous of joining the Society. 


The Southampton and District Radio Society.* 


At a well-attended meeting held on June 28th, 
Mr. Chester lectured on “ Magnetic Testing,” and 
afterwards dealt with questions arising out of his 
subject, in connection with intervalve transformers, 
etc. 

Mr. G. Sutton, Secretary of the Dulwich Wireless 
Experimental Association, who was present, ex- 
pressed appreciation of the lecture, and exhibited 
and described the making of an ingenious variometer 
rotor constructed from a rubber ball. 

Five new members were elected. 

Hon. Sec., P. Sawyer, 55, 


Waterloo Road, 
Southampton. 


The Radio Society of Willesden.* 


On June 19th, highly interesting and instructive 
experiments were carried out by Messrs. Wyatt 
and Arnoll, using a dual amplification circuit. 

The Society has now been established three years, 
having been one of the first to be formed in this coun- 
try after the war. Meetings are held arly every 
Tuesday evening at 8 p.m. at the Harlesden Public 
Library and a full and interesting programme is 
always provided. During August and September 
the Society will be temporarily transformed into”a 
rambling club. 

By courtesy of the British Paramount Wireless Co., 
who kindly lent a four-valve set, an extremely 
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successful public demonstration of the reception of 
broadcast telephony was given on June 26th. During 
the proceedings reception was effected with a human 
chain aerial, made up of volunteers. 

True ting. formed the subject of a 
very instructive lecture given by Mr. A. Hinder- 
lich, M. A., on July 3rd. Many points regarding 
experiments with receivers were put 
forward and illustrated with apparatus. 

Information respecting membership, etc., will 
be readily supplied on application being made to 
the Hon. Sec, F. H. H. Coote, 183, Carlton Vale, 
Kilburn, N.W.6. 


Tottenham Wireless Society.* 


On Wednesday, June 27th, Mr. J. Kaine-Fish 
lectured on “Continuous Waves.” The lecturer 
explained the form of continuous waves and fully 
discussed the various wave forms obtained by super- 
imposing one set of oscillations on another of different 
frequency or amplitude. 

As usual questions were asked and answered, 
and an animated discussion on the use of a separate 
heterodyne concluded the meeting. 

At the monthly business meeting, held on Wednes- 
day, July 4th, the most important item was the 
adoption of the Chairman’s suggestion to institute 
examinations in wireless theory and practice. A 
Committee has been formed to organise the examina- 
tions. 

Mr. Ellis gave an instructive lecture on Valve 
Couplings.” 

Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Bruce Grove, Tottenham, N.17. 


St. Bride Radio and Experimental Society.* 


On Monday, June 18th, Mr. A. T. Penn delivered 
@ very instructive lecture on Accumulators for 
Wireless: their Construction, Maintenance and 
Charging.” A profitable discussion followed, many 
questions being asked and answered. 

Visitors are welcomed at all meetings, and 
enquiries as to membership will be gladly answered 
by the Hon. Secretary. 

Headquarters, St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. Hon. Sec., R. J. Berwick. 


Hall Green Radio Society. 


An instructive and enjoyable evening was spent 
on Friday, June 22nd, when the Society was visited 
by Mr. F. H. Amis, B. Sc., the Engineer-in-Charge 
of the Birmingham Broadcasting Station. Mr. Amis 
gave an interesting and full account of broadcasting 
from Witton, from the actual performance in the 
studio to the transmission from the antennae. 
Great interest was manifested in the lecturer’s 
explanation of the difficulties now experienced in 
broadcasting from Witton, which, he stated, would 
be obviated when the station could be removed to 
the centre of the city. 

Mr. Winkles was accorded a vote of thanks for 
having filled the gap caused by the unavoidable 
delay in the arrival of the lecturer, by explaining 
the working of a crystal set and answering members’ 
questions. 

Hon. Sec., F. C. Rushton, 193, Robin Hood Lane, 
Hali Green, Birmingham. 
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Burnley and District Radio Society. 
Some valuable information on the care of 
accumulators was given to the members on 
Thursday, June 2lst, by Mr. F. Drinkwater, of 
the Hart Accumulator Co. The lecturer touched < 
on the many and varied causes of accumulator 
troubles, and afforded those present a thorough 
understanding of the functioning of the low tension 
supply. 

It has been decided to hold a competition for the 
best portable single valve set, open not only to 
members, but to anyone in the district. 
A very low entrance fee has been arranged, and 
three prizes are offered. Intending entrants 
should communicate with the Hon. Sec., W. H. 
Thornton, 16, Bridge Street, Burnley. 


The Prestwich and District Radio Society. 

A lecture was given on June 2lst by Mr. W. J. 
Brown, of the Metropolitan Vickers Co. Research 
Department, entitled The Quality of Wireless 
Transmission and Reception.“ 

Mr. Brown’s remarks proved very helpful, and 
outlined the difficulties which had been overcome 
in the working of the Manchester station, 2 ZY. 
Many suggestions for obtaining improved quality 
at the receiving end were made, and interesting 
tests with loud speakers were carried out. 

Hon. Sec., H. A. Wood, Spring Bank, Church 
Lane, Prestwich. 


South Dorset Radio Club. 

A large number of members and potential mem- 
bers was present at the Weymouth Guildhall on 
Tuesday, June 5th, when Captain Hobbs (2 OY) 
gave a lecture on The Practical Application of 
Theory.” ' 

The membership of the Club is increasing rapidly. 
A Club-room and workshop have been obtained 
and by the time this report appears, the Club’s 
three-valve set will be in operation. 

Full particulars of membership can be obtained 
from the Hon. Sec., E. B. Cartwright, 18, Newberry 
Terrace, Weymouth. 


Honor Oak Park Radio Society. 

At St. Augustine’s Hall on June 27th, a lecture 
on Dual Amplification,” followed by a demonstra- 
tion, was given by Mr. J. C. Mackey. The lecturer’s 
own two-valve dual amplification set was used for 
demonstration purposes, and clear speech and music 
were received from the Birmingham station on 
a large “Amplion” loud speaker kindly lent 
by Messrs. Hughes and Alexander. 

Messrs. Alfred Graham & Co. have offered to 
the Society the services of their principal electrical 
engineer in an advisory capacity. 

Hon. Sec., G. J. Price, 22, Honor Oak Park, 
S. E. 23. 


Beckenham and District Radio Society. 

The Society gained considerable prominence 
at the local féte held on June 27th, by carrying 
out a series of demonstrations during the evening. 
A six-valve set and two loud speakers were used, 
and such was the strength of reception that music 
and speech could be heard at a distance of fifty 
yards trom the tent. 

Hon. Sec., J. F. Butterfield, 
Elmers End, Beckenham. 


10, The Close, 
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DOUBLE MAGNIFICATION RECEIVER. 


RECEIVER WITH TWO STAGES OF H.F. AND TWO OF L.F., WITH CRYSTAL RECTIFICATION 
AND USING TWO VALVES. 


N the issues of May 12th and roth, we 
] described very fully the methods whereby 
& valves with the associated apparatus could 
be made to perform a double duty, i. e., amplify 
the signal before and after rectification. Those 
readers who are not familiar with the principles 
of double magnification, as the system is called, 
should refer to those articles for information 
concerning the methods which are employed. 
The data accompanying each system is sufficient 
to enable anyone interested to construct a 
receiver (and many readers have done so) and 
it is with the object of removing any doubts 
which may exist in the minds of those who 
consider the arrangements given look rather 
intricate that the writer’s receiver is to be 
described. 

The apparatus is assembled in a small box 
measuring II X 9 Xx 6% ins. deep. The 
components are arranged close together, the 
transformers on one shelf, and the valves on 
another. 

A photograph of the instrument is given in 
Fig. 1, and Fig. 2 is a front view drawn to 
scale. Fig. 3 is a scale drawing of the back 
of the instrument and Fig. 4 a wiring 
The components are numbered and can be 
identified. 

All of the components were purchased with 
the exception of the coils. These were wound 
<“ Burndept ” fashion on a cylindrical former 
I4 ins. in diameter, having two rows of 13 pins 
driven in a circle around the circumference. 
One row of pins is opposite the spaces of the 
other row, and the two rows are ŝin. apart. 
To wind a coil a layer of cotton is wound 
on first, and then, with one end of the wire 
fixed, one layer is wound so that a short 
cylindrical coil is produced. Then the wire is 
passed back and forth in and out of the pegs 
so that a single wire zig-zag layer is wound. 
Next a cylindrical layer is put on, followed by 
another zig-zag winding and so on until the 
coil has the right number of turns. If 
now the cotton is taken off and the 
withdrawn, the coil may be removed hom 
the former and tied with cotton. Another 
method of winding a compact yet useful coil 
is to fix the pegs close together, and wind the 


` 


Fig. I. 


wire in and out around alternate pegs. The 
resulting coil resembles a double basket coil 
in that the formation of the coil is the same 
as that of a basket coil, although two rows of 
holes are visible instead of one as in the usual 
arrangement. 


1 view of the Double Magnification | 
Receiver described in this article. 


The aerial coil No. 19, has 35 turns, and 
the closed circuit coil No. 20, 85 turns of 
No. 26 D.S.C. wire ; coils 21 and 22 respectively 
have 55 and 85 turns, and coils 23 and 24, 
85 and 100 turns all of No. 26 D.S.C., except 
coil No. 24 which is wound with No. 30 D.S.C. 
The receiver tunes from 300 to 700 metres. 

The apparatus shown on the panel, 
Fig. 2, is sècured with fixing screws. 
The shelf No. 31, of 5/16 in. ebonite, is sup- 
ported on brass brackets, one at each end. The 
screws do not project through the front panel. 
The transformers 29 and 28 (the latter is a 
War Office pattern) are fastened to the shelf, 
and the smaller platform 33, which accom- 
modates the valve legs is held to the shelf with 
brass straps, 37. The fixed condenser 30 is 
held in place with straps 38. The two fixed 
condensers, 25 and 26, are screwed to the panel. 
The 4BA terminals for the high and low 
tension batteries are mounted on the back 
edge of shelf 31. The back nuts of the 
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terminals retain the case in position. The 
case has an ebonite batten through which the 
terminals . The coil support 34, is let 
in the outside edge of the shelf, and the two 
coils are held in place with screws passing 
through a thin ebonite batten. The coils 
are separated with a few sheets of paper. 
Coils 21 and 22 are held 2 ins. away from the 
bottom plates of the condensers with the 
ebonite piece marked 35. The ebonite is 
secured to the condenser bottom plates them- 
selves. Coil 23 is held on the surface of the 
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consists of condenser 17 and coil 20. The 
coupling between coils 20 and 19 is fixed, and 
the best value of the aerial coil determined by 
experiment. To employ a frame aerial, switch 
I is thrown over, and the frame connections 
lugged into sockets 4 and 5. Condenser 17 
being across the centre contacts of the switch 
will tune the frame. An external hi 
frequency amplifier may be joined here pro- 
vided the transformer method of coupling is 
used. If we have an external stage of H.F. 
amplification, it is only necessary to connect the 


Fig. 2. Front view of receiver to scale. 


No. 1 change-over switch, 2 aerial, 3 earth, 4 and 5 frame aerial, 6 and 7 
io switch, 16, 14 and 10 spring jacks, 9 coupling, 17, 15 and 13 variable condensers, 


18 flament on and off 


filament resistances, 8 potentiometer, 


maximum value 0.0003 mfd., 11 and 12, sockets for crystal rectifier. Dimensions of panel 11 ins. X 9 ins. 


shelf with two small pieces of ebonite and 
clamps marked 36. Coil 24, is mounted on 
a small piece of ebonite, one end of which 
is fastened to a brass spindle. The spindle 
projects through the panel and is fitted with 
the handle 9. 

Referring now to Fig. 4, the diagram of 
connections, when it is desired to employ an 
outdoor aerial, switch 1 is put in its upper 
position and the aerial and earth plugged into 
the sockets 2 and 3. The aerial circuit con- 
tains the coil 19 only. The closed circuit 


ends of the secondary winding of the H.F. 
transformer with sockets 4 and 5 in place of 
the frame, when condenser 17 may be used to 
tune the grid circuit. The battery connections 
for the external stage may be taken from the 
terminals of the receiver. One side of con- 
denser 17 connects with grid Vi, and the other 
side connects with the fixed 0-002 condenser, 
and the transformer secondary No. 28 O.S. 
In the anode circuit of the first valve V, is 
connected coil 21, which is untuned, but is 
tightly coupled with the tuned circuit consisting 
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of coil 22 and condenser 15, which is con- 
nected to the grid circuit of valve Vi. The 
anode circuit of V, is tuned and consists of 
coil 23 and condenser 13. Coil 24 is coupled 
variably with 23, and is connected with the 
crystal and potentiometer. It will be noticed 
the potentiometer 8 and resistance 27 are 
connected in series with the high tension battery 
between —LT and —HT. The anode current 
flowing through the resistances, there is a fall 
of potential across them, and the terminal 
—HT is negative with respect to —LT. 


Fig. 3. 
Nos. 19 and 20 aerial and closed circuit coils, 1 throw over switch, 18 filament on and off switch, 17, 18 


and 13 tuning condensers, 0.0003 mfd. maximum capacity; 16, 14 and 10 spring jacks, 25 fixed 
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not so sensitive as some other combinations, is 
remarkably steady and consistent. A condenser 
is connected between the moving contact and 
one end of the potentiometer, and another 
is joined across the high resistance of 1,500 
ohms. This resistance consists of a small 
bobbin wound with 100 yds. of No. 36 Eureka 


wire. 

The jacks are connected so that with the 
telephone plug in jack 10, the receiver operates 
as a two-stage H.F. amplifier with crystal 
rectification. The upper springs short circuit 


Rear view of receiver. 


OOR- 


denser 0.002 mfd, 9 coupling, 23 and 24 valve to crystal coils, 21 and 22 intervalve coils ; 26, 0.001 mfd. 
intervalve tra 


fixed condenser, 29 + 


transformer, 8 potentiometer, 6 and 7 filament resistances, 30 ‘Mansbridge 


condenser three sections 1 mfd. each; 28 intervalve transformer, 27, 1,500 ohms resistance, 31 ebonite 
shelf, 32 brass brackets, 33 valve shelf, 34, 35, and 36 coils supporting pieces. 


If the normal anode current is 3mA, and the 
total resistance is 300 ＋ 1,500 ohms, the 
voltage drop will be 5:4 volts. The fall 
in potential across the potentiometer 
(300 x o- 003) is roughly o-9 volts, which 
gives us a sufficient potential to select the best 
operating point of the rectifier. A carborundum- 
steel combination is used, and though perhaps 


the secondary winding of the transformer 29 
which is joined in the grid circuit of valve V.. 
With the plug in jack 14 we have two stages of 
H.F. rectification, and valve V, operates as a 
note magnifier as well. The upper contacts 
of jack 14 short circuit the transformer 
secondary 28 in the grid circuit of valve Vi. 

When the plug is in jack 16, we have two stages 


JUŁY 21, 1923 


of H.F. and two of L.F. If it is desired to 
use external note magnification, the primary 
winding of the intervalve transformer baog 
ing to the external amplifier should be joined to 
the plug, which may then be inserted in either 
of the jacks. 

It may be found necessary to add a fixed 
condenser about o-oor across the primary 
winding of transformer 29, depending on the 
transformer used. The value of the con- 
denser 25, which is in series with the grid 
circuit of valve V, is fairly critical. In some 


Fig. 4. 


Wiring diagram of receiver. 


cases it is best to not use one at all, but we 
have found a condenser of 0:002 uF. beneficial 
with all the transforiners tried. 
The receiver is wired with No. 18 tinned 
wire. All connections are soldered. 
There is no tendency for the receiver to howl, 
the connections being different to those 
usually employed. They are in principle the 
same as Figs. 9 and 10, page 213, May roth 
issue, and Fig. 1, page 280, June 2nd issue. 
When first about to tune in a signal a wave- 
meter will be found a great help. The coils 
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should be adjusted so that the condenser 
settings are practically alike. It will be noticed 
more turns are used in the coil which is con- 
nected with the crystal. This was found by 
trial to be beneficial. The variable coupling 
enables one to vary the amount of energy 
passing through the rectifier circuit, which is 
very useful when tuning to the local broadcast 
transmissions. 

Although the connections of double- 
magnification receivers have been known for 
some time, and a number of manufacturers 


The components are referred to in Fig. 3. 


have such receivers on the market, there has 
quite recently been an attempt to renew the 

uaintance of wireless folk with such receivers 
and high claims are made for them. 

A receiver such as described may fairly be 
described as equal in performance to a good 
three-valve receiver with a crystal rectifier. 
One may hear Birmingham on the loud speaker 
quite well 10 miles out of London. Tuning 
is selective, but not sharp. The closed circuit 
condenser setting is the most critical of all. 


W.]. 
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Notes and News 


Steamboats on the Lake of Geneva are being 
equipped | with broadcast receiving sots: 


esc shipping mishaps near re Channel 
Islands, it is stated, have produced a strong 
agitation for the establishment of official wireless 
stations in that area. 

$ s + e 2 

The Peking Government has erected a powerful 
wireless installation at Kashgar, in Chinese 
Turkestan. The station receives from Nauen, 
. Tashkent, Rangoon, Colombo, and many other 
pointe. 

2 + s + 

A receiving station set up at Port of 
Spain through the enterprise of the Trinidad 
Guardian, is picking up news broadcast in 
the United States. 

s 0 + s 
Gobari Fair. 

Wireless occupies an important place 
in the International Aero Exhibition now 
being held at Goteborg, Sweden, and a 
special Radio section is in full swing. 
Particular attention is given to wireless 
sets for communication between aeroplanes 
and the ground. 


Sir William Noble. 

It is with pleasure that we are able to 
announce that Sir William Noble has accepted 
the position of a Vice-President of the 
Radio Society of Great Britain. Sir William 
will be remembered as Engineer-in-Chief of 
the Post Office, a position from which he 
retired in 1922. 


Wireless on Motor Cars. 

The popular interest taken in listening-in 
in the open while picnicking or on tour has 
received the attention of the Daimler Com- 
pany, who, in co-operation with the Marconi 
Company, have successfully developed a 
complete car receiving equipment, which is 
easily carried and put into operation, con- 
nected to headphones or loud speaker. 
An interesting demonstration of the results 
obtainable was given on July 14th in Windsor 
Great Park, where a number of B. S. A. cars, 
equipped with standard Marconiphone 
apparatus, were drawn up along the roadside, 
and the programme broadcasted from 2 LO 
clearly heard by an interested assembly over 
an area of 50 yards radius. The provision 
of broadcast receiving apparatus on touring 
cars is a progressive step, and confidence can 
be placed in the success of the design adopted. 


Synchronisation of Time Signals. 

We have received an interesti ing? letter 
from Sir Hanbury Brown, of P Crawley 
Down, Sussex, regarding the time signals 
from Annapolis (NSS) and Lyons (IN). 
As stated in our issue of June 30th, 


the former station sends out a special time 
signal at 0855 G.M.T. on a wavelength of 17,145. 
This continues until 0900 G.M.T., and Sir Hanbury 
states that he is thus able simultaneously to hear 
this signal and that sent out from Lyons (YN) 
at 0900 G.M.T. on a 15,500 metres wavelength. 
Sometimes, he states, the tuning for loudest signals 

is the same for both, at other times it is slightly 
different, but not more than two divisions on his 
condenser scale. 

A similar experience has been reported to us 
by Mr. W. J. Thompson, of Kingston-on-Thames, 
who writes that he was able to hear the two stations 
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with one valve directly coupled to his twin-wire 
aerial, 23 ft. high and 25 ft. long. The signal 
strength of NSS and YN was R24 and R6 
respectively, the latter station, of course, being 
de-tuned to get the highest strength from NSS. 


The Broadcasting Committee. 

Having held twenty-three meetings and heard 
a large amount of evidence, the Broadcasting 
Committee, under the Chairmanship of Major- 
General Sir Frederick Sykes, is now considering 
the terms of its report, a draft of which has recently 
been prepared. The prolonged silence of the 
Committee, which has aroused 
criticism in many quarters, 
is accounted for by the 
Committee’s decision: not to 
issue an early interim report, 
as had been expected. It 
will be remembered that the 
immediate question which led 
to the appointment of the 
Committee was the difficulty 
of licensing home-made sets. 
Other phases of the subject 
presented themselves, how- 
ever, and the conclusion was 
reached that it would be 
more satisfactory to deal with 
all branches of the question, 
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At the 1919 
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South Grove, Highgate. 
Direction Finding Competition—Analysis of 


Amateur Wireless Society. 
Wet Paga 1 and. 


Phones, 
by Mr. S. Kniveton, F. R. R Met Toe. 
SATURDAY, JU JULY Ast. 


“ The Best Answers to 12 


Hill Radio 
The Flewelling Circuit,“ 
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The employers sought an all-round reduction of 
30s. a month, but after negotiations the following 
reductions were decided upon : 

First to third years of service, £1 7s. 6d. a month ; 
fourth to sixth years of service, £1 5s. a month; 
seventh to ninth years of service, £1 2s. 6d. a month. 

Salaries of marine wireless operators now range 
from £7 12s. 6d. a month for the first year of service 
to £18 178. 6d. for the ninth year of service. 


Messrs. R. Melhuish, Ltd. 

We are informed by this company that they 
have decided in future to issue their Ironmongery, 
Electrical and Gas Fittings 
Catalogue free of cost. The 
list contains 336 illustrated 
pages. The address of the 
firm is 50, 51 and 84, Fetter 
Lane, London, E.C.4. 


The French Association 
for the Advancement of 
Science. 

The next meeting of the 
Association Française pour 
l’Avancement des Sciences 
will be held at Bordeaux 
from July 30th to August 4th. 
Special attention will be given 
to electricity, and the Asso- 
ciation invites communica- 


At 7.45 p.m. 


3 Visit to 


Society. At 


deferring a report until all 
evidence had been received. 

This course has been fol- 
lowed and in the meantime 
many thousands have been 
able to enjoy broadcast con- 
certs free of all charge. The 
Committee hopes to be able 
to present its report at an 
early date. l 


A Correction. 
An error occurred in the 
article entitled Further Notes 


on the Armstrong Super,” by 
Frederic L. Hogg, in the 
issue of July 14th, 1923. In 


Fig. 3, on page 486, a high 
resistance leak is shown con- 
nected to a condenser in the 
valve grid circuit. This leak 
should, of course, have been 
connected between the grid 
and filament. 


Opportunities in the R.A.F. 
Wireless operators of good 
education and between the 


The Wolverhampton 


Hackney and 
Y.M.C.A., 


by Capt. S. A. Huss. 
TUESDAY, JULY 24th. ji 


th Wireless and Scientific 
7.30 p.m. At Y.M.C.A. Building, Old Town 
Street. Buzzer Practice. At 8 p.m., Coil 
winding and testing. 


At the Institution of Electrical Engineers, 
Savoy Place, W.C.2. (1) Lecture: “ Re- 
sistance Capacit 17 Coupled Amplifiers,” by 
Mr. Lionel J ughes, of Mombasa ite be 
read by Mr. Philip R. Coursey, B.Sc.,F. 
(2) Demonstration on Neon Tubes,“ 
Mr. Philip R. Coursey, B.Sc., 
(3) Demonstration, by M. Marrec of Paris, 
of reception of American signals on a frame 
acrial with a special circuit for eliminating 
atmospherics and other interterence. 
and District Wireless 
Visit to the Wolverhampton 
Corporation Generating Station. 
THURSDAY, JULY 28th. 

District Radio Society. At the 
Mare Street. Lecture: *' The 
Flewelling Circuit,” by Mr. Bell. 

and 


Catford Radio Society. At 
Lecture: 


130, Bromley Road, Catford, S. E. b. 
“ How Ether Waves may be Detected,” 
by Mr. H. M. Stanley. 

Finchley and District Wireless Society. Last 


Meeting of Session, Lecture: Wireless 


Receivers,” by Mr. Puckle. 


nst.P. 


tions on, among other subjects, 

the physics of broadcasting, 

particularly on short wave- 

lengths, and wireless tele- 

graphy. 

A Wireless Exhibition in 
Paris. 

The Société Francaise de 
Physique is organising a 
National Physical and Wire- 
less Exhibition, to be held in 
the Grand Palais, Paris, on 
November 30th to December 
17th. Many leading person- 
ages in the French scientific 
world have become patrons. 


A New Variable Grid Leak. 

Messrs. A. H. Hunt have 
recently placed on the market 
a new type of variable grid 
leak designed on the principle 
of an arm moving over a 
number of studs. The instru- 
ment is beautifully finished, 
and is provided with an 
extension rod so that ‘it 


ages of 18 to 26 (ex-Service men 18 to 30) are 
required for skilled and semi-skilled positions in 
the Royal Air Force. The commencing pay is at 
the rate of 218. to 26s. 3d. per week and all found. 
Allowances are issued to wives and children of 
men of 26 and over. Applicants, who must be 
physically fit, should communicate with or call 
on the Inspector of Recruiting, R.A.F., 4, Henrietta 
Street, Covent Garden, London, W. 6. 2. 


Wireless Operators Wages Reduced. 
It is announced that reductions in the wages of 
marine operators will shortly come into operation. 


can be operated without bringing the hand near 
the grid circuit. It should prove useful in the 
Flewelling circuit, and the importance of adjusting 
the leak valve or ordinary detector and dual 
circuits cannot be over-emphasised. 


New Belgian Station. 


A high power new wireless station is about to 
be erected at Ruysselede, near Bruges, and a 
workshop has already been established on the 
site. It is estimated that ths station will be in 
operation within two years. 


-e 
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Demonstrations at the Institution of Civil Engineers 
THE KATHODE RAY OSCILLOGRAPH AND THE PIEZO-ELECTRIC EFF ECT. 


tution of Civil Engineers on Thursday, 

July 12th. Whilst the majority of the 
interesting exhibits were relating to general engi- 
neering there were one or two which were of 
wireless interest. 

One of these was a kathode ray oscillograph 
developed at the laboratories of the Western 
Electric Company. 

The apparatus is a special form of Braun tube 
employing a hot kathode in the form of a therm- 
ionic filament. This instrument is of the same 
type as that employed recently by Messrs. E. V. 
Appleton and R. Watson Watt in their investi- 
gations on atmospherics. 

The chief advantage of the kathode ray oscillo- 
graph over other forms of oscillographs is its freedom 
from inertia and from free period which renders it 
effective at, for instance, radio frequencies, where 
other forms fail. 

The tube is more convenient to operate on account 


N CONVERSAZIONE was held at the Insti- 


of the simple nature of the accessory apparatus 
needed. 

It allows of speedy observation of the 
characteristics of a variety of electrical apparatus 
and circuits. A demonstration was given of its 
use for seeing at a glance the characteristics of 
valves and its application in this connection makes 
it extremely valuable for laboratory testing. 

The oscillograph illustrated in the accompanying 
picture consists of a glass three-electrode tube about 
30 cm. long, in the form of a cylinder about 4 cm. 
diameter which spreads out into a conical form 
with a slightly rounded end. The diameter of the 
large end is about 10 cm. 

The kathode consists of a filament coated with 
active oxides. The anode is a small platinum 
tube set about I mm. from the filament, which is 
bent into the form of a nearly complete circle. 
Between the filament and the anode is a small 
circular screen with a hole in the centre just smaller 
than the circular filament. 

A battery of 250 to 400 volts is connected between 
the anode and the kathode. This battery raises 
the anode to a positive potential with respect to the 
filament, and the electrons, which are supplied by 
the hot filament, are accelerated by the electric 
field so produced. A small fraction of the electrons 
pass completely through the tubular anode and 
constitute the kathode rays. 

The rays then pass between two pairs of deflecting 
plates set at right angles to euch other, and fall 
upon the large end of the glass tube. The inside of 
the large end of the tube is covered with a fluorescent 
mixture which renders the rays visible, so that the 
form which they take appears much as a picture 
viewed on the focussing screen of a camera. 

Another demonstration of interest was the 
phenomenon known as the piezo-electric effect, 
which relates to a variety of solids in the crystalline 
state, which when subjected to change of stress, 
become electrically polarised. The recip: 
phenomenon also occurs as the crystals dilate or 
produce stresses when electric charges are applied 
to certain regions. 

The effect was discovered in the latter part of 
the 19th century by H. and P. Curie. In 1917 
the Research Laboratories of the American Tele- 
phone and Telegraph and the Western Electric 
Companies commenced an enquiry into applications 
of the piezo-electric effect. 

Rochelle salt is particularly active in this respect, 
and a specially prepared Rochelle salt crystal, 
about 2 ins. long, was demonstrated in use as a 
gramophone reproducer. The needle following the 
grooves in the record is made to set up varyi 
stresses in the asymmetric crystal, which stresses 
cause varying electromotive forces to be generated 
internally. Amplification with one valve allows 
reproduction to be made in telephone receivers. 

The crystal also acts as a high impedance telephone 
transmitter. On account of its high impedance it 
is particularly suitable for measuring sound waves 
in what may be called high impedance media, such 
as water. 

Conversely the effect may be utilised to measure 
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small electric charges by measuring the stress pro- The phenomenon is extremely interesting, but 
duced. The crystal may also be used as a high probably a definite commercial application has 


impedance telephone receiver. yet to be found for it. 


CHICAGO BROADCASTING STATION WJAZ 
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The layout of the transmitting gear at the The equipment is installed at the Edgewater 
i Beach Hotel. It is intended to communicate 


Qhicago Broadcasting Station, shown above, is 
direct with the MacMillan Arctic Expedition, re- 


of interest as it differs very much from the arrange- 
ment employed at the British broadcasting stations. ferred to in our last issue, with which members of 


Power is derived from a 10 kW. generator at 
4,000 v. communication tests. 


the American Radio Relay League will carry out 
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EARLY MISTAKES DUE TO LACK OF 
APPRECIATION OF CAPACITY EFFECTS.’ 


By J. H. Reeves, M.B.E., M.A.. 


HEN I was asked to give a lecture 
W to this associates? branch, I had 

difficulty in thinking of a suitable 
subject until it was suggested that mistakes 
I made when I began, now some few years 
ago, might prove a useful object lesson to those 
just starting. Many of these mistakes, and 
undoubtedly someof the most important, arose 
from a lack of proper appreciation of the large 
influence exerted by even minute capacity 
effects repeated, as they are, many hundreds of 
thousands of times per second. 

Capacity in the right place is essential, in 
the wrong place it is an abomination. Like 
friction it is at times a good friend ; from its 
nature it must inevitably be present in every 
piece of apparatus we construct, but from all 
places where it is not essential it must be 
eliminated by every possible means. 

What is capacity ? In general it is the power 
which some body or container has of 
storing up something else. Thus a tank has 
the power of storing water and everyone here 
was told at an early age that if the length 
and breadth and depth of a rectangular tank 
in feet are multiplied together the answer is 
the capacity of the tank in cubic feet. A 
rather more complex case as regards estimating 
its capacity is the cylinder used for holding 
gases, such as the oxygen cylinder of the 
doctor. Here the capacity depends not only 
on the size, but also on the maximum pressure 
at which the gas can be stored. When we 
come to storing up electricity yet another 
factor enters into consideration, for as everyone 
knows, electricity exists in two states, known 
still as positive and negative. Hence anything 
to store electricity must be of a dual nature. 

In radio work we have two kinds of containers. 
One of these, the accumulator, was ably 
treated in a preceding lecture; the other, 
the condenser, has now to be considered. 
Analogies if not pressed too far are useful 
aids to the conception of new ideas, and I 
propose to give one. Suppose that overhead 
we have a tank of small base but of indefinite 


NotTEe.—Lecture delivered before The Radio 
Society of Great Britain to associate members on 
Friday evening, June 15th, 1923. 


height, and on the floor we have a pump 
capable of giving a pressure which can lift 
water to a height rather greater than the floor 
level of the tank. If then the pump is set 
to work it will force water into the tank, the 
water level will rise until it gets to that height 
when the back pressure of the water in the 
tank equals the pressure power of the pump, 
whereupon further action ceases, the tank is 
as fully charged, as it can be under the power 
available and that with a limited quantity of 
water. 

To increase this quantity we must either 
increase the base area ef the tank or increase 
the pressure the pump can give. In the case 
of an electrical condenser the base area of 
the tank represents its capacity and the power 
of the pump the electrical pressure, which is 
measured in volts of the source of supply. 
Thus we see that the amount of electricity 
stored in a condenser depends (a) on its 
capacity, (b) on the pressure in volts of the 
applied electric force. Further, for a con- 
denser of given size we can, by con- 
tinuously increasing the pressure, continuously 
increase the amount stored up until we 
reach that point when the materials used can- 
not stand a higher pressure and if we go 
beyond this there is a collapse. 

Reverting to the case of the tank, suppose 
that when the water has reached its highest 
level the connection between the tank and 
the pump is closed. Unless there is leakage 
the tank will hold indefinitely the water in 
it, but if we open an aperture in the base we 
can get back all we put in at a pressure starting 
with the maximum and falling te zero when 
the tank is quite empty. 

We will now pass on to consider a practical 
way of making an electrical condenser. The 
simplest form consists of two flat metal plates 
thoroughly well insulated and close to one 
another, which I will refer to as Aand B, and the 
plus and minus poles of a battery as X and Y. 
The battery is our pump, with this difference 
that instead of one orifice delivering one kind 
of liquid there are two, and the internal 
pressure due to the battery, in volts, is uying 
all the while to force out from X, positive 
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from Y, negative electricity. These two sorts 
have a strong attraction for one another 
outside the battery and if a suitable path is 
offered they will rush towards one another, 
so to speak, the battery furnishing fresh 
supplies. Thus if we join X to Y by means of 
a conducting wire we shall get in this wire 
a continuous flow of electrons towards X. 

- What happens if X is joined to A and Y 
to B? A certain amount of each of these 


electricities will rush into A and B until, as 


in the. case of the pump, the position of 
equilibrium is reached. Suppose now the 
connections are cut by means of insulated 
handles. These charges will remain in- 
definitely on A and B, Enel together by their 
mutual attraction through the intervening 
air. If, however, A is joined to B by a con- 
ductor, the two charges rush along this, 
neutralise one another and the condenser is 
discharged, this double action being exactly 
analogous to the single action of the discharge 
of the tank. 

The Lecturer demonstrated the effects by means of a 
5 condenser, and galvanometer. The members 
obse :— 


(1) A galvanometer kick on charge, followed by 
zero, showing that only a momentary current passed. 

(2) On discharge, a kick in reverse direction, large 
if at once, small if delayed, thus showing insulation 
was imperfect. 

(3) On charging tn the opposite direction all these 
effects were reversed. 


(4) The battery power was much reduced, and the 
` switch was operated in harmony with the time taken 
for the needle of the galvanometer to swing. A 
maximum to and fro movement was obtained. 

Now let us consider how the size of a con- 
denser can be in One obvious method 
is to increase the size of the plates. If, how- 
ever, we want a very large condenser, its size 
would become unwieldly, but we can get 
over this by having a number of plates connected 
alternatively together, thus: 


4 er ED 

Here Ar, BI form one condenser, Bi and A,, 
A, and B,, B, and As, and so on, and with the 
seven plates I have shown we get a condenser 
six times as large as with one pair. Similarly 
if we have 19 plates the capacity will be 18 
times that of a single pair, and if there are 
n plates, the capacity will be n-1 times. 
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Another less obvious method, but still: easy 
to understand, is to bring the plates nearer 
The size of the charges depend 
partly on their mutual attraction and the nearer 
the plates are to one another the greater 
is this attraction. If, however, we press this 
method too far we are met with a difficulty. 
If at a given distance we increase the pressure 
too much, or if with a given pressure we 
decrease the distance too much, the electrical 
strain set up through the intervening air 
space is too great, its insulating properties 
breakdown, a spark takes place, and the whole 
of the two charges rush across this broken- 
down insulation. To get over this the effect 
was tried of putting between the plates some 
material P of high resistive strength to the 
passage through it of a spark. The experi- 
ment succeeded, and even exceeded anticipa- 
tion, for it was found that not only could a 
much higher pressure be employed before 
a breakdown, but also for a given distance 
apart of the plates the capacity was increased 
several times. For example, if a condenser 
with plates 1/100 in. apart had a certain capacity 
with an air space, then if this space were filled 
with mica the capacity was about 54 times 
larger. This multiplier varies with different 
materials, and in the case of any one is called 
its Specific Inductive Capacity. Hence you 
will see that in all calculations regarding the 
size required, this number enters as a multi- 
plying factor, that for air being taken as 1. 
Some may think “well, if inserting mica 
makes a given condenser have 5} times its 
former air capacity, or conversely if a certain 
size capacity can be got from a condenser 
5 times smaller, why is this not always done?“ 
The answer is simple. You know well that 
no body is perfectly elastic; for instance, 
if there were a perfectly elastic tennis ball, and 
this were dropped on a hard floor, it would 
go on bouncing for ever. Likewise none of 
our insulating bodies is perfect under the 
strain induced by the rapid alternations at radio 
frequency, and the result is a loss, known as 
dielectric loss, in the material. Hence, unless 
the saving of space is essential it is better to 
rely on air only between the plates, and if 
some other material is used it must be one 
whose dielectric loss is small. Even in the 
same natural material as mica this loss varies 
considerably in different specimens. Hence 
the difference in price between fixed condensers 
of the same capacity. I do not mean that a 
cheap condenser is necessarily worse than 
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may have fluked on to a good lot ; on the other 
hand he may not, whereas the maker of the 
better class one has tested all his raw supplies 
and has rejected all but the best. 


The next question is as to the unit used in 
stating the size of a condenser, which I think 
all know is the Microfarad, and sometimes 
the Micromicrofarad. It is not necessary 
to know exactly what these are. If you, as a 
motorist, want your tank filled you order so 
many cans of petrol. Liquidsare purchased as 
measured in certain well-known units, but if you 
were asked to define exactly the units in which 
these are measured, you might well be at a 
loss. All the same you have a shrewd idea 
of about how much you are going to get 
and after a little experience you get to know 
how many of each will about meet the needs 
of the moment. The unit, selected for 
definite electrical reasons, in the case of a 
condenser, is the Farad. But this is soenormous 
that to use it would always require a decimal 
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point followed by many O's. So one millionth 
part of this, the Microfarad, is taken as the 
working unit. In our work even the micro- 
farad is so large that we still have in most 
cases to use a decimal point and several O’s, and 
the result is that the smaller the condenser 
the larger is the number of figures, mostly 
O’s, to express its size. Hence sometimes we 
take a millionth of this millionth, the Micro- 
microfarad, and I think that it is about time 
that this unit were universally adopted. We 
should then quickly get as much accustomed 
to thinking and speaking of a 500 condenser 
just as we do of a 500 coil. 

During the discussion it was explained that the 
actual value in microfarada of a condenser was given 
by the formula 
(n—1) Area of one side of 1 plate x spec. inductive 

capacity, 
4m X thickness of insulator x 900,000 
(all dimensions in centimetres) 


(To be continued.) 


BROADCASTING. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING EUROPEAN STATIONS” :— 


GREAT BRITAIN. 


LONDON 2 LO, 269 metres; MANCHESTER, 2 ZY, 385 metres; 
BIRMINGHAM, 5 H. 420 metres; CARDIFF, 5 WA, 353 metres; 
NEWCASTLE, 5 NO, 400 metres; GLASGOW. 5 SC, 415 metres. 
Regular moming and evening programmes, particulars of which 
appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Weekdays, 11.30 a.m. to 12.30 p.m. 215 only), 

30 to 4. 30 p. m., 5. 30 to 11 p. m. Sundays, 3 p.m. (2 LO only), 

.30 to 10. 30 p. m. 


FRANCE. 


PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 7.40 a.m. 
Meteorological Forecast; 12.15 p.m., Meterological Report and 
Forecast; 3.30 p.m., Financial Bulletin (Paris Bourse); 6.10 
p-m., Concert and Meteorological Forecast; 11.15 p.m., Meteoro- 
logical Report and Forecast. Sundays, 6.10 p.m., Concert and 
Meteorological! Report. 


LEVALLOIS-PERRET (Radiola), SFR, 1,780 metres. Sundays 
2 to 3 p.m., 9 to 10.30 p.m., Concert. Weekdays, 12.40 p.m. 
Concert, 5.5 p.m., Financial Bulletin; 5.15 to 6.15 p.m., 
Instrumental Masic; 8.45 p.m., Miscellaneous News, 9 to 10 
p.m., Concert. Thursdays, 9.45 to 10.30 p.m., Dance Music. 


ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tuesday and Thursday, 8.30 p.m., Concert. Saturday, 
2.30 to 7.30 p.m., Concert. 


LYONS, YN, 3.100 metres. Weekdays, 10.45 to 11.15 a.m., 
Gramophone records. 


HOLLAND. 


THE HAGUE, PCGG, 1,050 metres. Sunday, 3 to 5 p.m., 
Concert. Monday and Thursday, 8.40 to 9.40 p.m., Concert. 


THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres, 
Tuesday, 7.45 to 10 p.m., Concert. Sunday, 9.40 to 10.40 a.m., 
Concert. 


THE HAGUE (Velthuyzen), PCKK, 1,050 metres. Friday. 
8.40 to 9.40 p.m., Miscellaneous. 


IJMUIDEN, PCMM, 1,050 metres. Saturday, 8.40 to 9.40 pm., 
Concert. 


AMSTERDAM, PA 5, 1,050 metres. Wednesday, 8.10 to 9.10 
p.m., Concert and News. 


BRU BAV, 1,100 metres. Working days, 12 nooa. 
Meteorological Bulletin. Daily, 4.50 p.m., Meteorological Bulletin, 
Tuesday and Thursday, 9 p.m., Concert. Sunday, 6 p.m., Concert. 


GERMARY. 

BERLIN (K ), LP, Sunday, 2,700 metres, 
21 a.m. to 12 noon, music and speech; 4,000 metres, 12 noon to 
I p.m., music and speech; Daily, 4,000 metres, 7 to 8 a.m., 12 to 
1.30 p.m., § to 6.30 p.m., Financial and other news. 

EBERSWALDE (2,950 metres), Daily, 1 to 2 p.m, 8 to 9 p.m. 
Tuesday and Saturday, 6.30 to 7.30 p.m., Concert. 


CZECHO-SLOVAKIA. 


1,800 metres, 8 a.m., 12 noon and 4 p.m., 
4,500 metres, 10 a.m., 3 p.m. 


GUE, PRG, 
Meteorological Bulletin and News. 
and 10 p.m., Concert. 


SWITZERLAND. 
GENEVA, HB1, 900 metres. Daily, 6 to 8.30 p.m., Concert 
(* Utilitas ). 


LAUSANNE, HB 2, 1,350 metres. Daily, 6 to 8.30 p.m., Concert 
(“ Utilitas ). 


British Summer Time is given in each case. 
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QUESTIONS AND ANSWERS 


% A. W. B. (Walthamstow) submits a circuit 
diagram of a three · valve set, one H. F., detector and 
one L. F. valves, with resistance capacity H. F. 
amplification, and asks for criticism. 

We have examined the diagram submitted, and 
correct 


find the circuit is incorrect. A 
diagram is given in Fig. 1. 


+> 


Fig. 1. A. W. B.“ (Walthamstow). 


amplification, valve rectifier and note magnifier. 


F. B. (Acton) asks (1) For a diagram of a 
circuit comprising one H.F. valve, detector, and two 
L.F. valves. (2) Having regard to the different 
anode potential required by a Dutch valve used as 

in a circuit suchas that mentioned in Question 
(1) as compared with that required by “Ora” type 
valves used as amplifiers, if it would be practicuble 
to arrange the wiring to comply with this requirement. 
(3) For details of a tapped H.F. transformer to 
cover a range of wavelengths from 300 to 2,000 
metres. 

(1) We would refer you to diagrams Nos. 52 
and 54, The Amateurs’ Book of Wireless Circuits,” 
by F. H. Haynes, The Wireless Press, Ltd., 28. 6d. 
nett. (2) Diagrams of suitable methods for taking 
separate H.T. tappings to the anodes of the different 
valves in the circuit have been given frequently 
from time to time in recent issues of this journal. 
(3) We would refer you to the issue of 
September 23rd. The ebonite former may be 2}” 
in diameter, with 12 slots $” deep by 1/16” wide. 
Each slot should be wound with 120 turns of 
No. 40 S.S.C. Alternate slots are connected in 
series for the primary and secondary, and the 
connections are brought to a switch. 


J. K. M.“ (Glasgow) submits a circuit diagram 
of a two-valve set, with variometer tuning, one H.F. 
and detector valves, and asks (1) How to connect 


an efficient H.F. valve to the existing circuit’ without 
altering the present lay-out. (2) and (3) How the 
reactance coupling in the Gecophone V.2 set ts 
connected in the circuit, and what ts the effect \of 
the variable metal shield. 

(1) It is not possible to add a high frequency 
unit to the set as at present constituted, without 


O+ 
HT 


Diagram of a receiver with one stage of resistance e 


(l—v—1). 


rearrangement of the components. It would be 
necessary to transfor the tuner to the new high 
frequency unit, or to make an entirely separate 
tuning unit. (2) and (3) The variable metal shield 
acts in the same way as the metal sheet used in the 
receiver described in the issue of May 12th, page 168. 
The reaction coil is coupled to the anode coil. 


‘*RADIOPET ' (Oldham) asks for particulare 
of the windings required for a loose coupled tuner 
to tune to a muximum wavelength of 3,000 metres, 
the primary to be wound on a cylindrical former 
31“ in diameter, and the secondary on a former 21“ 
in diameter, both formers being 51“ long. 

You cannot wind an efficient tuner for a maximum 
wavelength of 3,000 metres with formers of the 
size suggested without pile winding. We suggest 
for the primary of the tuner you wind a layer of 
No. 24 D. C. C. wire on a former 4” in diameter 
and 8“ long. For the secondary a layer of No. 28 
D. C. C. wire on a former 31“ in diameter and 10“ 
long. The primary should be tuned with a 
variable condenser of 0:001 mfd. capacity, in 
parallel, and the secondary with a variable con- 
denser of 0-0005 mfd. capacity. 


‘*ALMAR ”’ (Blackburn) asks (1) If the 
American broadcasting stations transmit every 
evening, and, if so, at what time. (2) If we think he 
should be able to receive the transmissions from _the 
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Manchester broadcasting station using a crystal set 
with a standard 100’ aerial at a distance of 20 miles. 
(3) If we consider the reception of transmissions 
from the principal French stations with a two-valve 
set to be good when the aerial is screened by telephone 
wires. 

(1) Most of the American stations broadcast 
regularly every evening. The most suitable time 
to hsten-in for their transmissions is about 1.30 a.m. 
G.M.T. (2) With favourable conditions you should 
be able to get satisfactory reception. (3) The 
reception is normal. 


‘t ARFRYN ’’ (Wales) asks (1) The purpose 
of a small screw projecting from one end of the 
vertical sides of the box enclosing a telephone trans- 
former. (2) For the price of fuse wire to take 
0'75 amperes. (3) If it would be advisable for a 
beginner to include a fuse in the filament heating 
circuit of a valve set. 

(1) The object of the screw is to provide a means 
for connecting a wire to the core so that it may be 
earthed. (2) Fuse wire is very cheap, and you 
should enquire the price at a dealers, or special 
fuses may be purchased from several of our 


advertise: 3. (3) Yes. 
x 
7 = 
= 
Fig. 2. DEER ’’ (Peterboro’). 


coupling, valve rectifier, and two stages of note magnification, 


‘ DEER ’’ (Peterboro’) asks (1) For a diagram 
of a four-valve set. (2) For particulars of an in- 
ductance coil to tune between 200 and 900 metres, 
suitable for use in the above receiver. 

(1) A diagram is given in Fig. 2. (2) We suggest 
that you wind 120 turns of No. 20 D.C.C. copper 
wire on a former 4“ diameter, and take a tapping 
from every 10 turns. For the reaction coil wind 
100 turns of No. 26 D.C.C. upon a 2” former and 
take five taps. 


A. B.“ (Manchester) asks (1) If t would be 
possible for him to tune out the transmissions from 
the Manchester broadcasting station at a distance of 
three miles, and receive from the London broadcasting 
station, using a three-valve set. (2) If the addition 
of a potentiometer would be of assistance. 

(1) Whether or not depends entirely upon the 
circuit employed and your skill. (2) The addition 
of a potentiometer to adjust the value of the grid 
potential of each high frequency valve is frequently 
an advantage. 


W. S. (Edinburgh) asks, with reference to 
Fig. 2, page 114, of the issue of April 28th, which 
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are the positive and negative terminals respectively 
of the L.T. battery. 

On the diagram in question the terminals should 
be taken as they are marked. In general the long 
stroke denotes the positive and the short stroke 
the negative terminal.. 


H. G. S. (London, N.4) asks how many turns 
of No. 20 S. C. C. wire should be wound on a former 
24” in diameter for use in the closed circuit of a tuner 
to tune to 369 metres. The variable condenser to 
be used tn parallel consists of two plates 5” square, 
each separated by an ebonite sheet 1/20” thick. 

The approximate maximum capacity of your 
condenser is 0:0006 mfds. The closed circuit may 
have a total of 55 turns. 


„R. H. H.“ (Croydon) asks for a diagram of a 
rejector circutt which will enable him to tune out 2 LO. 

You should employ a loose coupled tuner. Alsa 
see the article dealing with rejector circuits in the 
issue of June 16th. 

‘t MUG ' (London, S.E.) has built a five · valve 
receiver from Fig. 14, page 615, of the issue of 
February 3rd, 1923, and is unable to receive any 
British broadcasting station other than 2 LO. He 


wT. + 


ie 


Connections of a receiver with one stage of H. F., using transformer 


(l—v— 2). 


asks for suggestions as to the reasons for the poor 
results so far obtained, or, alternatively, to give a 
circuit of a five-valve set, using the same components, 
with which it would be possible for him to receive from 
all the British broadcasting stations with sufficient 
power to operate a loud speaker and to receive the 
American broadcast transmissions. 

The circuit is a very suitable one. A loose 
coupled tuner is employed, and with careful 
tuning one should be able to select the transmissions 
desired. Dewar type switches are not satisfactory 
in circuits which carry H.F. currents. The primary 
winding of the H.F. transformers may be tuned 
with a 0:0001 mfd. condenser. 


‘*SCAMP ”’ (Finchley) submits particulars of 
his six-valve unit set, and asks for a diagram indicating 
a method by which a crystal or valve may be used as 
rectifier. 

As you do not submit details of tho switching 
arrangements at present on your set, it is not 
possible to give the proper connections. Various 
methods have been given from time to time. See 
Fig. 3, page 226, of May 19th issue. 
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‘* EXPERIMENTAL ’’ (Grove Park) asks 
(1) For a circuit diagram of a four-valve receiver, 
one H.F. valve, tuned anode, coupling, detector, and 
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(1) A suitable diagram is given in Fig. 3a. 
(2) A suggested arrangement of the componente is 
given in Fig. 3b. 


0-001 af 


Fig. 32. EXPERIMENTAL ’’ (Grove Park). Diagram and suitable layout of receiver with H.F., 
valve rectifier and two stages of note magnification, with switches to vary the valves in circuit. 
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ewo L. F. valves with switches to use two, three or four 
oalves. (2) For a diagram showing a suggested 
arrangement of the components on a panel. J 


L. G. C.“ (Bucks) asks (1) To what wavelengths 
will three honeycomb wound inductance coils tune, 
with a 0'001 mfd. variable condeser in series or 
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parallel, each coil being wound with No. 22 D.C.C. 
wire on a former 21 in diameter, and the number of 
turns of each being 50, 35 and 25 respectively. 
(2) For constructional details of a high frequency 
transformer to tune to 1,000 metres wavelength, and 
using basket coils if possible. (3) When is it 
necessary to use a grid leak in a single valve circuit. 
(4) For a circuit comprising a crystal detector and 
a one-valve amplifier without using a transformer. 
(1) The approximate wavelengths to which the 
coils will tune, with a 0°001 mfd. variable condenser 
in parallel are 600 metres, 420 metres and 330 metres. 
With the condenser in series the wavelengths will 
be approximately 250, 190 and 150 metres 
respectively. (2) We suggest that you wind 
400 turns of No. 38 S.S.C. wire for both primary 
and secondary, on a former consisting of an ebonite 
disc 23“ outside diameter, and 5/16” thick, having a 
peripheral groove 3/16” wide and 1“ deep. (3) It is 


necessary to use a grid leak with a valve which is 


acting as a rectifier in any circuit. (4) The 
diagram is given in Fig. 4. A choke coil is used 


L. G. C. (Bucks). Crystal receiver 
with note magnifier. — 


Fig. 4. 


to couple the crystal with the valves. It is not 
satisfactory to merely connect the crystal with 
the grid of the valve. The choke may be 10,000 
turns of No. 44 S.S.C. wound on an iron core 
1“ in diameter, and 3” long. 


8. R. G. C. (Worc.) asks for the most suitable 
sizes of plug-in honeycomb type coils to use in a five- 
walve receiver employing two high frequency valves 
tuned anode coupled, detector and two low 
valves, for the reception of British broadcast 
transmissions. 

We suggest you use the following coils, with a 
0:001 mfd. variable condenser in series with the 


aerial :— 
Aerial tuning inductance .. No. 75 
Reaction coil i No. 50 
Tuned anode inductances .. No. 75 


% J. V. (North Berwick) makes the following 
query with reference to tuning. Using certain coils 
and condensers for the tuning unit it is found that 
with particular settings for each, sharp tuning on a 
certain station is obtained. It is desired to know 
whether, after changing the coils and condensere for 
those of different values it can be determined exactly 
beforehand what settings of each will now bring the 
circuits sharply into tune with the same station. 

If you know the values of the coils and condensers 
used you can easily find the wavelengths to which 
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they will tune. See How to Find the Wave- 
length of Circuits in the issue of June 16th. 


“R.H.W.” (Chingford) has built a receiver 
from diagram No. 61 in “The Amateurs Book of 
Wireless Circuits,” by F. H. Haynes, and complains 
that, when receiving telephony from any station except 
2 LO, a loud crashing noise is audible in the telephones, 
which becomes much worse on the higher wavele : 
He asks for suggestions by which the trouble might be 
eliminated. 

We cannot help you much from the description 
given. Perhaps you cannot hear the noise when 
receiving 2LO on account of signal strength. 
Make sure there are no loose joints. Perhaps the 
condensers are faulty, and the grid leak may be 
noisy. Make sure the noise is not due to the 
H.T. battery or intermittent telephone cords. 


„G. F. H.“ (Manchester) wishes to use his 
single valve note magnifier as a power amplifier. 
He asks (1) If the Mullard “ Ora” and Marcon 
“ R” type valves can be used for this purpose 
(2) If a telephone transformer of ordinary dengn 
would be satisfactory for use in a power amplifier. 

(1) Of the two types, many consider the “R”, 
type is more suitable fort he purpose. It is better 
to use a special valve, such as the “ LS 3,” which 
requires normal values of L.T. and H.T. (2) Yes. 
Of course the transformer must be built to work 
with the loud speaker. We would refer you to the 
article entitled, “ Low Frequency Power Amplifier 
Unit,” in the issue of this journa: of May 26th, 1923. 


NOTE —This section of the magazine is placed 
° at the disposal of all readers who wish 
io recewe advice and information on matters pertasmng 
to both the technical shee „ — 
work. Readers e com 

rules :—(1) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers,” Editor, 
The Wireless World and Radio Review, 12/18, 
sending in their 
search recent numbers 


infringi atents. (6) Where a reply through 
ioe 15 . every question sent n 
must be accompanied by a postal order for the 
amount of 1s., or 38. 6d. for a maximum of 
four questions. (7) Four questions ts the mam- 
mum which may be sent in at one time. 
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Suggestions for Research. 

Every holder of an experimental licence 
must have intimated to the Post Office at some 
time or other the nature of the research work 
he intends to undertake. Without entering 
into the politics of the scheme by which 
experimental licences are issued, it should 
be the aim of everyone possessing an experi- 
mental licence to devote thought to the 
development of some branch of the science in 
which he, no doubt, has specialised experience. 
To become a specialist in a particular appli- 
cation not only adds interest to the hobby, 
but gives rise to progressive developments 


which in the past have been frequently. 


achieved by the amateur worker. Very few 
really new devices are being brought forward 
at the present time, in spite of the large 
number of experimental licences which have 
lately been issued, and it is up to the amateur 
to get busy and defend his title if he is to 


retain the position as the backbone of wireless 
research and invention. It is difficult to 
suggest themes on which research work might 
be undertaken, as in every instance these must 
be controlled by individual ability ; but to the 
experimenter with a permit authorising him to 
undertake research with receiving equipment, 
a few suggestions may be put forward. 

Firstly, the development of a sensitive non- 
radiating receiving equipment has yet to be 
produced. Improvements in simultaneous 
high and low frequency amplification with 
short wavelengths are badly needed for 
incorporating in the design of broadcast 
receiving sets. There is an urgent demand 
for selective receiving systems capable of simple 
manipulation, while rejector circuits might 
receive further investigation. 

The application of the neon tube to receiving 
circuits opens up a new field of investigation, 
and in particular, the attention of the trans- 
mitting licence holder should be directed to 
the use of this device. He may develop 
duplex systems of communication; and a 
very important matter requiring the attention 
of the experimenter is the development of a 
system of communication possessing secrecy, 
the introduction of which would be of infinite 
service to his country. 

There are many experimenters who now 
work together, and co-operation it is hoped 
will be further developed as a result of 
the meeting of transmitting licence holders 
recently held in London. The calls heard 
section of this ‘ournal is a further step to 
add interest to experimental transmissions. 

The majority of transmitting licence holders 
are members of the Radio Society of Great 
Britain. The Society closely watches the 
interests of the transmitting licensee, and 
interested experimenters are aware that negotia- 
tions are at present taking place with the Post 
Office on the question of the extension of 
transmitting facilities. 

B 
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WIRELESS TELEPHONY. 


A Choke Control Transmitter for Experimenters. 
By W. JAMES. 


1. INTRODUCTION. 


HERE is an essential difference between 
the signal transmitted in the case of a 
key-operated transmitter and a tele- 
phony transmitter. In the former case the 
transmitter is simply adjusted to deliver power 
at maximum efficiency mto the aerial. The 
power is put into the aerial every time the 
transmitting key is pressed, and the energy 
radiated consists of continuous waves broken 
up in accordance with the keying. In the 
case of a telephony transmitter, we wish to 
radiate continuous waves modulated according 
to the speech signal. Speech consists of a 
range of frequencies from about 200 to 2,000 
or more cycles. The whole band of frequencies 
lying within this range are necessary for good 
speech. The amplitude of the speech fre- 
quencies is, of course, v g, and for 
successful radiotelephony the whole range of 
frequencies must be properly transmitted 
with their relative amphtudes. and phases 
unchanged. 
Let us suppose the amplitude of the 
continuous wave in the aerial is A, and its 
frequency f. The current is given by 


í = A sin wt, where w = 27rf. 


If this continuous wave is modulated by a 
sine wave of amplitude B for which 1j B sin 
wt where w,=27F, and F is the frequency of 
the sine wave, the aerial current may 
expressed by the equation 

i= A(1+K sin wt) sin wt. 
K represents the modulation constant. When 
the transmitter is sending out continuous 
waves only, i 
modulated, K is zero and the amplitude of the 
continuous waves is A. If K is equal to one, 
and sin wit varies from — I to +1, the ampli- 
tude of the aerial energy will vary from zero 
to- 24. This equation may be rewritten as 


follows :— 


cos (w+w),) 44k cos 


l ; AK 
i=A sin wt— 2 
This is an important equation, and shows the 
modulated current consists of three frequencies. 


e., when the signal is not being’ 


(1) The carrier frequency (the continuous 


wave component) equal to 2: with an 


amplitude of A. (2) A side frequency, called 
w + Ww) 


the upper side frequency, equal to 3 


with an amplitude of Ka (3) A lower side 


frequency Z a with an amplitude of . 
When the carrier wave is modulated with 


the lower frequency 2 =F ) side frequencies 


are formed. When K is zero we have only the 
carrier wave frequency transmitted ; but when 
the carrier wave is modulated, the side 
frequencies eto and —— appear. 

If the carrier wave is modulated, not with 
a single frequency, but with a number of 
frequencies, a corresponding number of side 
frequencies will be produced and transmitted. 
In the case of speech transmission, the 
frequencies transmitted are those of the 
carrier wave and an upper and lower band of 
frequencies. The band of frequencies consists 
of those between about 200 and 2,000. cycles, 
so that if the carrier frequency is 1,000,000, 
corresponding to a wavelength of 300 metres. 
the lower side frequencies produced lie between 
998,000 and 999,800 cycles, and the upper side 
frequencies lie between 1,002,000 and 1,000,200 
cycles. We are therefore, when transmitting 
speech, using a channel of frequencies 4,000 
cycles wide. 


2. CHOKE CONTROL TRANSMITTER. 

The choke control method of modulation is 
without doubt the best for amateur use. 
A diagram of a simple transmitter is given in 
Fig. 1. The components are labelled for 
identification. It is proposed to deal with 
each component in turn. 


3. THE OSCILLATOR. 
The portion to the left of the dividing line 
is the oscillator. It consists of the valve with 


its associated circuits. The valve Vi is con- 


nected to appropriate high tension and filament 
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heating supplies. The grid circuit consists of 
the coil L, and tuning condenser C,, and the 
grid condenser and leak C, R. The aerial 
circuit consists of the aerial and earth, hot wire 
ammeter and coil L, to which is joined the 
aerial tap A, and the anode tap T. The 


CSCILLATOR 


1. Circuit of choke control transmitter. 
30 to 35 turns, 67“ diameter. 


condenser C is joined in the anode tap lead. 
Sometimes it is helpful to connect a condenser 
in the aerial circuit, C;, to lower the wave- 


length of the aerial circuit. 


4. THE VALVE. 


The valve V, may very well be a M.O. or 
Mullard 30-watt valve (designated T30 and 
O 30 B respectively). 

M.O. T 30.— Filament voltage 7, filament 
current 1°8 amperes, anode voltage 1,000 to 
1,250 volts, maximum emission 110 milli- 
amperes, normal impedance 12,500 ohms. 
The magnification factor is 25. 

Mullard 0/30.—Filament voltage 7, filament 
current 2°5 amperes. Anode voltage 400 to 
600 volts, total emission 150 milliamperes, 
normal impedance 12,000 ohms. 

Each valve is capable of dissipating 30 watts ; 
that is, the anodes will safely deal with a 
power dissipation of 30 watts without damage 
to the anode or the vacuum. 

The filament of a valve is naturally its 
weakest point. The life depends very largely 
upon the temperature to which it is heated, 
and a small de from the rated heating 
current may double or halve the life. The 
emission increases rapidly with increases of 
temperature, and this provides the temptation 
to overrun the filament. At the normal 
operating temperature a small increase in 
filament current results in a much larger 
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increase in the emission ; at the same time the 
life is greatly reduced. During the life of the 
valve, the filament becomes thinner, and 
its resistance is increased. If the heating 
current is maintained at a constant value, the 
temperature must be greater when the valve 


Referring to the oscillator C, = 0-0002 to 0-001 uB. 
L, = 20 to 30 turns of No, 22 D.C. C., 5” diameter, with 3 or 4 tapas. 
C, = about 0:0003 uF, C, = 0002 
L, = about 350 turns of No. 30 S.S.C., 3” diameter. 

ammeter (hot wire) reading to 0°5 ampere. 


BF. R = 10,000 to 15,000 ohms. C = 00005 to 0.002 uF. 


V, = M.0. T.30 or Mullard 0/30 B. A = aerial 


is old than when it is new, because the tem- 
perature is proportional to J*R, where J is the 
filament current and R its resistance. The 
emission may be a little larger, but the life is 
seriously curtailed. If the voltage across the 
filament is held constant during its life, the 
emission will fall off, but not to a great extent. 
In addition, a small increase in the filament 
voltage produces only a small increase in the 
emission, and consequently a small reduction 
in normal life. It is better from all points of 
view to use a filament voltmeter in preference 
to an ammeter. 

The anode current 1s quite a considerable 
percentage of the heating current, and this 
current has to return to the filament. When 
the heating current is from a supply of D.C. 
the negative H.T. will be joined to either 
+ or — L.T. It is immaterial in which side 
the filament resistance is joined, the anode 
current will add to that in the —ve leg and 
subtract from that in the +ve leg. This 
accounts for the difference in filament bright- 
ness when the valve oscillates. 


5. THE GENERATION OF OSCILLATIONS. 


The oscillator may be divided into several 
sections. There is the circuit which is provided 
with adjustments to fix the frequency (wave- 
length) of the oscillations, the reaction coil 
or coupling coil, the purpose of which is to 
excite the grid, and the power supply. 
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We will take these in turn. The frequency 
is fixed by the constants of the aerial circuit, 
the condenser C, and the inductance coil 


L, Fig. 1. Amateur aerials vary consider- 
ably in capacity, probably from 0:0002 
F. to o-0008 F., or higher. The 


inductance which with the aerial will tune to 
the amateur wavelengths, 180 to 220 and 440 
metres, cannot accurately be given, but those 
who know the constants of the aerial are 
easily able to find the inductance required 
from the wavelength formula. The dimen- 
sions of the coil may then be found, but to 
commence with a considerably larger coil 
should be used. The coil should be wound 
preferably with copper strip in the form of a 


A typical experimental transmitter, 


helix or spiral, whichever is preferred, although 
No. 12 bare copper wire is satisfactory. 
Insulation should be most carefully attended 
to. To reduce losses the turns should be 
spaced and the minimum amount of insulating 
material used in the construction of the coil. 
A skeleton former construction is preferred. 
For experimental work the coil may be 6 ins. in 
diameter, wound with 35 turns of either 
copper strip or ribbon, of No. 12 bare 
copper as mentioned above, and the turns 
should be spaced } in. apart. Connections 
to the coil are made with clips or with plugs 
and sockets. The position of the aerial tap is 
then settled by experiment. Condenser C; 
may be 0-0003 to o-oo mfds. 
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The function of the anode tap circuit, 
CTL and earth, is to excite the aerial 
circuit, aerial, A, L, and earth. Varying the 
position of the tap T changes the coupling. 
In addition, the anode tap circuit is roughly 
tuned. There is one best adjustment for 
each wavelength and setting of the valve, 
and this should be found. When the aerial 
circuit is of high resistance, at short wave- 
lengths the anode tap will probably be 
above the aerial tap. For lower resistances, 
the anode tap is, in general, lower. If the 
anode tap is too low an excessive current 
will flow in this circuit and heat up the valve. 
Maximum output is secured when the load 
impedance is about equal to the valve 
impedance, and this may only be found by 
changing the position of the anode tap. Aim 
at greatest efficiency. It is not worth while 
increasing the aerial current slightly at the 
expense of a large increase in the power taken 
for the H.T. supply. The value of condenser 
C is not very critical, and may be between 
0:0005 uF and 0-002 HF. Note that the full 
pressure of the H.T. supply is across this 
(If there were no condenser the 
supply would be short-circuited through the 
coil L). It is important to use a good mica 


` dielectric condenser. 


The Grid Circuit. — The input circuit of the 
valve is excited by coupling the aerial coil with 
the grid circuit L, C,. The coil L, should be 
mounted so that its position relative to the 
aerial coil is variable. It is not always necessary 
to provide the tuning condenser C,, and since 
its inclusion adds another adjustment to the 
transmitter, some may prefer to dispense 
with it. Coil L, may consist of 20 to 30 turns 
of No. 22 D.C.C. wound on a tube § ins. in 
diameter so that it will fit in the bottom end 
of the aerial coil. The turns should be 
spaced. The tuning condenser, when used, 
should have a maximum capacity of about 
0:0003 mfds. The ordinary receiver con- 
denser will probably break down, so a 
special condenser should be used which will 
safely withstand the voltage set up in the grid 
circuit. The setting of this condenser is 
critical. Changes from the correct setting 
generally stop the valve oscillating, so that 
care should be taken. If no condenser is used 
it is necessary to take several tappings from 
the grid coil and to determine by experiment 
the best number of turns. 


The purpose of the grid condenser and leak 
is to provide the grid with a suitable normal 
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potential with respect to the filament. The 
values are in general not critical. Good 
average values are 0.002 mfd. and 10,000 to 
15,000 ohms. The grid leak may be con- 
structed by winding a bobbin with No. 40 
D.S.C. German silver or Eureka resistance 
wire. No. 40 German silver wire has a 
resistance of about 25,000 ohms per 1,000 
yards and Eureka, 37,000 ohms per 1,000 
yards. Alternatively the wire may be wound 
upon a strip of mica, and this construction has 
the advaatage that taps may be easily taken off. 
It is obvious that if the power was applied 
- directly between the filament and anode, no 
voltage variation could take place across the 
valve if the supply had a low impedance. 
Provision is therefore made by connecting the 
radio frequency choke La, so that it will prevent 
the radio frequency energy generated by the 
valve passing through the supply, and at the 
same time offer little impedance to the low 
frequency currents. The coil may have an 
inductance of 4,000 uH, and consist of 360 
turns of No. 30 S.S.C. on a tube 3 ins. in 
diameter and 5} ins. long. Sometimes this coil 
is tuned to the frequency of the oscillator, but 
this is not necessary. It is absolutely essential 
to provide this coil in the circuit. 


6. ADJUSTMENTS. 


One cannot give the precise values of the 
components in a transmitter on account of 
the different anode voltages which will be 
used, different aerial constants, etc. Best 
operation is only secured through careful 
systematic experiment. 

When the circuit is first set up, the valve 
filament should be heated at its rated tem- 
perature, but it is advisable to use less than 
the normal anode voltage. Couple the grid 
coil tightly with the aerial coil, place the anode 
tap above the aerial tap, and switch on the 
power. Tune the grid circuit, when the valve 
Should oscillate. The valve should be care- 
fully watched, and the power cut off if the 
anode rises beyond a dull red heat. If the 
circuit does not oscillate, change the position 
of the aerial tap, and tune the grid circuit 
again. It is quite easy to make the circuit 
oscillate. 

Once an aerial reading is obtained, measure 
the wavelength with the wavemeter, and make 
changes until the wavelength is correct. 
One may now systematically make adjustments 
for best efficiency, that is, the best ratio of 
aerial current to input power. An aerial 
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ammeter (hot wire) and a direct current 
ammeter (moving coil), joined in the feed 
circuit between + H.T. and the choke are 
required to enable one to make the best 
adjustments. 

There are six possible adjustments—filament 
temperature, anode voltage, anode tap, grid 
coupling, grid leak resistance, and frequency. 

We will suppose the position of the aerial 
tap is fixed so that the frequency is right. 
It will be found there is a filament temperature 
below which the valve will not oscillate ; 
on the other hand, raising the filament tem- 
perature beyond a certain point will not 
increase the output. We may therefore 
eliminate one variable at once by fixing the 
filament heating current. 

The anode volts should be fixed at the 
rated valve voltage. If variations are made, 
the lower the voltage the lower the output, 
until as the voltage is decreased the valve stops 
oscillating. 

The coupling, as mentioned above, is varied 
by changing the position of the anode tap T. 
When the anode tap is down close to the earth 
end of the coil so that only a few turns are in 
Circuit, it will.be noticed the reading of the 
valve feed current is high while the aerial 
current is low. As more turns are included in 
the circuit by raising the anode tap, the aerial 
current, and therefore the efficiency, increases 
rapidly. If the anode tap is too high, the 
efficiency is in general high, but the output 
power lower than necessary. The best adjust- 
ment is found by taking readings of aerial and 
feed current, and then making the adjustment 
which gives the best ratio of aerial current to 
feed current. 

The aim in adjusting the grid circuit (coil L, 
and tuning condenser C,) is to obtain sufficient 
power in this circuit to properly excite the grid 
of the valve. The adjustment of the grid coil 
with the aerial coil is therefore varied, bearing 
this in mind. If the coupling is too tght, 
power will be wasted in the grid circuit, and 
the grid of the valve may be overheated. An 
adjustment may be found which will give the 
best ratio output power to input power. It is 
generally better to ad, ust the grid condenser 
so that the grid circuit is not quite in tune 
with the aerial circuit. 

The adjustment of the grid leak resistance 
is important, since it has considerable influence 
upon the efficiency, and the other factors just 
dealt with. If the grid resistance is increased 
the output is lowered, but the efficiency 
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probably increased. The smaller output may 
be compensated for by increasing the anode 
voltage. At the same time the power output 
may be obtained with a little less filament 
current. If it is desired to secure long life of 
the filament, and still maintain the output 
power, the grid resistance should be high, 
and the anode volts high. 

Those who wish to key a circuit of this 
description may place the key in the grid 
circuit so that the grid leak is connected to the 
grid condenser when the key is pressed. 

Once suitable values are obtained for best 
results, the number of turns in the aerial and 
grid coils may be modified if desired. There 
is no use for turns of wire which are connected 
to the circuit but which take no part in its 
operation, and it is better to remove them and 
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so prevent the losses which occur in them. 

It should be remembered that the aerial 
inductance in particular is alive, and 
beside requiring careful insulation, calls for 
careful handling. 

It is better to mount the components reason- 
ably close together, to reduce so far as possible 
the length of the connecting wires. Stiff 
wires are an advantage in wiring up, although 
it is convenient sometimes to use heavily 
insulated rubber-covered flexible cable. 

To protect the valve, it is advisable to 
connect a spark gap between the grid and 
filament legs of the valve itself, and to include 
a fuse in the power supply circuit. The spark 
gap should be adjusted to between one- 
sixteenth and three-sixteenths of an inch, 
depending on the anode voltage used. 


(To be concluded.) 


A NEW ZEALAND EXPERIMENTAL STATION. 


Our illustration shows the particularly neat installation of a New Zealand experimenter, Mr. F. Dillon Bell. 
Many standard British instruments will be identified. 
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MEASURING AND MARKING OUT 
INSTRUMENTS. 


By RICHARD TWELVETREES, A. M. I. Mech. E., M. S.A. E., M. Soc. Ing. Civ. (France). 


of April 7th last, reference was made to 
various tools required in wireless con- 
structional work, and for the benefit of those 
who, having acquired the various instruments 
recommended therein, desire to extend their 
equipment on more comprehensive lines, it is 
now proposed to deal with various classes 
of tools in somewhat greater detail. 
With this object in view let us classify 
each section of the equipment according to 


Raden will recollect that in the issue 


their special uses, the subject thus being dealt 
with in convenient form for future reference. 

The various instruments required for measur- 
ing and marking out component parts under 
construction form a convenient subject for 
starting the discussion on workshop equip- 
ment, and suitable arrangements are desirable 
whereby this special class of instrument 
should be kept in one very accessible place, 
preferably in a cabinet provided for the 


purpose. 


MEASURING INSTRUMENTS. 


Machine Divided Steel Rules. 

For small work an ordinary 4 in. steel rule, 
graduated to 16ths, 32nds and 64ths of an inch, 
will be convenient. The pattern which is 
marked on the reverse side to indicate tapping 
sides is very useful and it is quite a good plan 
to carry a reserve 12-in. three-folding rule 
in a small leather case in the waistcoat pocket. 
In passing, the amateur should be warned 
against cultivating the habit of carrying 
any other tools in his pocket, as no surer way 
of mislaying things can be imagined. 

Carpenters’ or draughtsmen’s boxwood fold- 
ing rules are sometimes used formeasuring larger 
objects, but these seem to possess the tendency 
to promote inaccurate measurements when 
used in close work, and the writer prefers 
to use steel rules for all purposes. Somehow 
a steel rule exercises an influence towards 
accuracy. There is a patent rule made by 
Chesterman which, measuring 2 ft. in length, 
has a single firm joint and is marked off with 
a scale of chords on one side from o degrees 
to 120 degrees, advancing by half degrees. 
Two centre dots are marked, one on each blade, 
so that by the aid of a pair of dividers the rule 
can be set to any desired angle or vice versa, 
and any angle can be determined by the rule. 
Full instructions as to the manipulation are 
issued with the rule when purchased. 

A great deal of time and labour can be 
saved in wireless work by the accurate 
measuring of long lengths of wire used for 
various purposes. As an ordinary flat rule 
is not convenient in this respect, a steel tape 


measure should be purchased. These are 
made in several patterns, and vary in price 
according to the finish and length of the tape. 


Sliding Calliper Gauges. 

Next in order of importance to rules comes 
the sliding calliper gauge of which there are 
many varieties, varying from the adjustable 
vernier with graduations of 1 / Ioooth in., 
to the type which is little more than a steel 
rule with a sliding attachment. In selecting 
the gauge for our particular purpose neither 
extreme is recommended, and a very useful 
tool is shown in Fig. 1 (6), which consists of 
a gauge equally convenient for measuring 
external diameters. The vernier marked on 
the sliding portion gives readings down to 
1/128 in., and 1/10th millimetres on the oppo- 
site edge. When opened to the required degree, 
the slide can be locked by means of a set 
screw which increases the usefulness of the 
tool for repetition work. 


Micrometer Gauges. 

Although the micrometer gauge is not 
absolutely indespensable in the wireless work- 
shop, its inclusion in the stock of instruments 
is very desirable. When a good deal of turning 
work is contemplated, the accuracy obtainable 
by its use, as well as saving of time effected, 
are valuable features. The amateur who be- 
comes accustomed to micrometer work in- 
stinctively turns out better work than those who 
are content with less accurate measurements, 
and experimental results are often marred 
because certain details have not been treated 
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with sufficiently close attention to fine measure- 
ments. Therefore the type of micrometer 
illustrated in Fig. 1 (5) is recommended for 
general use, and by means of supporting it 
in a special stand, its range of usefulness 
will be increased as it is inconvenient to 
hold certain parts and measure them with 
the micrometer at the same time. 
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Depth Gauges. 

The importance of the depth gauge as a 
measuring instrument may be judged from the 
fact that it is commonly used in vernier and 
micrometer form, but a plain pattern fitted 
with a narrow steel rule is all that the wireless 
amateur needs, unless he prefers the type 
in which the rule is substituted by,a wire. 


Measuring Instruments used in Wireless instrument making. 


(1) 2-ft. steel rule, (2) Universal callipers ; (3) Steel tape measure ; (4) Simple depth gauge ; 
(5) Micrometer ; (6) Sliding calliper gauge ; (7) Feeler gauge ; (8) Depth gauge. 


Universal Callipers. 

In the ordinary way several pairs of callipers 
are needed, but by purchasing a pair of univer- 
sal callipers as shown in Fig. 1 (2), one 
pair alone will be necessary, this instrument 
also serving as. dividers for marking out. The 
legs can be locked in position by means of 
a lever lock, the points can be set at right 
angles to the working faces, and can also 
be set for different planes, suitable detachable 
points being provided enabling the instrument 
to be used for various purposes indicated. 


Feeler Gauges. 

Feelers or thickness gauges are used for 
measuring spaces between surfaces which 
are too close together to permit of measurements 
by the rule. These take the form of thin 
strips of tempered steel of varying thicknesses 
fitted into a steel casing. The latter has a 
pivot to which the strips are hi in the 
manner of a pocket knife blade, and all the 
strips are marked with numbers corresponding 
to their thicknesses in thousandths of an 
inch. 
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Thread Gauges. 

Similar in form to feeler gauges are thread 
gauges, the strips in this case being of equal 
thickness and have serrated edges by means 
of which the number of threads per inch 
in a screw can be determined. 
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The above described selection of measuring 
tools can be elaborated ad infinitum, but those 
detailed will be found quite adequate for all 
ordinary purposes, and this brings us to the 
question of marking-out tools. 


MARKING-OUT TOOLS. 


The first essential for the accurate marking 
out of raw materials to be fashioned into wireless 
components is a flat surface, upon which to 
support the work. This is provided by 
the marking-out plate, together with other 
instruments for marking out. The plate 
should measure at least 8 ins. by 12 ins., 
and be accurately planed on the upper surface, 
edges and points on which it stands. It 
must be remembered that this plate is for 
marking out, and will be rendered useless 
if employed as a hammering block. Scribing 
blocks can be purchased in very simple 
forms, but the variety of applications of the 
universal type justify the slight difference 
in cost between this and the simpler patterns. 


a groove running from end to end. A centre 
Square, protractor and try s are made 
with slots, into which the rule fits, and special 
locking screws to secure them in position 
for use. Thus the tool can be used for three 
distinct classes of work: (1) Marking the 
centres of round objects; (2) Calibrating 
parts in degrees such as scales for condensers, 
variometers and the like; (3) As an ordinary 
try square for 90 degrees and 45 degrees. 
The square, it will be noticed, is provided with 
a spirit level, and the round knob of a scriber 
projects from a recess made to contain this 
indespensable tool. 

Considering its wide range of application 
the combination set is one of the most in- 


Fig. 2. 


Combination Sets. 


Fig. 2 illustrates one of the most valuable 
tools designed for marking out, and a whole 
article could be devoted to its uses without 
exhausting the subject. For the present, 
however, we must be content with mentioning 
but a few of the applications. The set con- 
sists of a hardened steel rule provided with 


A combination square and protractor. 


expensive tools in the amateur’s outfit, and 
once its advantages are realised the purchase 
price, which ranges from 15s. 6d. upwards, 
is quite a small matter. 
Plain Protractors. 

Those who already possess squares and 
centre squares may not feel disposed to invest 
in a combination set, yet feel the frequent 
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need of a protractor. This need can be met 
by buying a plain protractor which only 


THE WIRELESS WORLD AND RADIO REVIEW 


JULY 28, 1923 


costs about four shillings, and serves for 
most ordinary purposes. 


* 


CARE OF MEASURING TOOLS. 


All kinds of tools must be reated with the 
greatest respect, and those belonging to the 
classes we have just considered are particularly 
liable to suffer if neglected in any way. When 
not in actual use, all bright parts should be 
protected with a film of petroleum jelly or 
similar rust-preventing composition. If the 
tools are kept loosely in a drawer they are 
liable to become by contact with 
each other, and therefore it is best to keep them 
suspended from hooks inside a suitable cup- 


board where they can be found quickly when 
required, and protected from any risk of 
damage. 

In a subsequent article a few hints will be 
given on tool making so that the amateur who 
has more time than money to devote to his 
hobby will be able to make many of the 
instruments described in subsequent articles. 
(The tools for the preparation of the illustrations 
were kindly lent by Messrs. Richard Melhush, 

Ltd.). 


A Novel Variable Grid Leak. 


By H. W. RICHARDS. 


consists of a pencil mark made on a 

strip of fibre, which is afterwards 
lightly varnished 
varnish, to avoid 
changes due to 
moisture. This 
strip is arranged 
round the peri- 
phery of a small 
ebonite cylinder, 
of which it em- 
braces about 
three-quarters of 
the circumfer- 
ence, being held 
in position by two 
screws, one at 
each end, which 
also form the ter- 
minals, screwed 
radially into the 


T actual resistance of this grid-leak 


with very dilute shellac 


outer end. When this arm is rotated, it forces 
the brass strip into contact with the fibre 
grid-leak strip, any required portion of 
which may thus be short-circuited. 


arranging 
curvature of the 
brass strip, no 
motion 


diameter of the 
cylinder, the brass 
strip should not 
be made of too 


ebonite. One of thin material. By 
these set-screws, arranging the 
“A,” carries a pencil mark to be 
strip of sheet thick and heavy 
brass bent into at the set- screw B, 
the form of a and tapering it 
curve, which em- ak an 8 down so a it 
braces the ebonite i 72 . disappears alto- 
cylinder and grid- — cor | gether at half an 
leak without 8 = inch before “ A ” 
actually touching A new and ingenious grid leak. is reached, prac- 
it. Theoperating tically any value 


rod passes through the centre of the cylinder, 
bearing an arm, with an ebonite roller at the 


from about 50,000 ohms to infinity may be 
obtained in the one instrument. 
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THE AMATEUR’S 
EXPERIMENTAL LABORATORY 


VINI—-HETERODYNE METHODS OF MEASUREMENT. 
By PfHLI R. Coursey, B.Sc., F.Inst.P., A. M. I. E. E. 


ments and tests being described in 
these articles, it will be convenient 

to discuss other ways in which the three- 
electrode valve with appropriate associated 
Circuits may be used for carrying out simple 
tests and measurements. Of these, the most 
important are doubtless those making use 
of or depending upon the use of what are 
known as various heterodyne methods, and 
some reference will now be made to these. 

In those measurements which have already 
been described, use was made of a single 
oscillating valve, and the effects produced by 
the currents induced by this oscillator into the 
measurement circuit were employed. In the 
heterodyne arrangements, two distinct oscillator 
valves are used, with the result that a different 
series of phenomena are called into play. 

Most experimenters are doubtless familiar 
with the whistles and similar sounds which 
are heard when an oscillating receiver is 
used. Such whistles are generally referred to 
under the general term of heterodyne beat 
notes. Like the “ double-click”? method 
which has already been described, they provide 
a very simple yet very accurate way of indicating 
resonance between two circuits. Hence by ap- 
propriate disposition of the circuits and of their 
components, this method can be used to carry 
out the same, or similar, measurements as 
have already been described in conjunction 
with the “ double-click ”? method. The hetero- 
dyne method, however, possesses several 
well-marked advantages ‘over the double- 
click method for certain measurements in 
particular. As a general rule; too, it enables 
the resonance point to be determined with 
greater accuracy, besides permitting when re- 
quired the use of harmonic oscillations, certain 
applications of which will be dealt with later. 
‘Owing to the greater sensitiveness, too, a 
weaker coupling can be used between the 
circuits—an arrangement which tends to the 
attainment of greater accuracy. 


A T this stage in the series of measure- 


The general principles underlying the pro- 
duction of beats between two high-frequency 
oscillations need not be discussed in great 
detail here, as they are doubtless familiar to the 
majority of radio experimenters. The chief 
point of interest to which at the moment it 
is desired to draw attention is the increase 
of accuracy which is obtained as the wave- 
length of the oscillations is reduced. This 
may perhaps be emphasised by the diagram 
Fig. 1. When two high-frequency oscilla- 
tions of slightly different frequencies interact 
to produce beats, there are set up in the circuits 
as a result of this interaction electromotive 
forces, the frequencies of which are respectively 
equal to the sum and to the difference between 
the frequencies of the two initial oscillations. 
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Fig. 1. 


For our purposes the frequency equal to the 
sum of the two initial frequencies may be 
disregarded, as it will obviously be very 
much higher than either of these frequencies 
(i.e. it will have a short wavelength), and 
currents of this frequency will not easily be 
able to flow in the circuits. The frequency 
equal to the difference between the two initial 
oscillation frequencies is what is ordinarily 
known as the “ beat frequency, and is the 
one with which we are most concerned here. 
The values taken by this beat (or difference) 
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frequency as the wavelength of one of the 
oscillations is changed through resonance 
with the other are illustrated in the diagram 
Fig. 1 for two resonance wavelengths, one 
a short wave, and the other long. In this 
diagram the upper V-shaped curve marked 
A is drawn for a resonance wavelength of 300 
metres, and shows the rise of beat frequency 
from zero at resonance to quite high values, 
as the second oscillation circuit is detuned 
to wavelengths a few metres above or below 
the resonance wavelength of 300 metres. 
Similarly the curve marked B shows how 
the beat frequency changes when similar 
changes are made in the wavelength of 
the second circuit above or below a reson- 
ance wavelength of 3,000 metres, instead 
of 300 metres as for curve A. By in- 
Pn of these curves we see that to obtain 

e low beat note of say 300 cycles requires 
that one circuit shall be detuned about 9 metres 
from the other when the resonance wavelength 


Fig 2. 


is 3,000 metres (i. e., from 3,000 to 2,991, 
or to 3,009 metres); whereas to obtain the 
same beat frequency when the resonance 
wavelength is 300 metres requires that one 
of the circuits shall be detuned only about 
o'I metre (i. e., from 300 to 299:9 or to 300°1 
metres). Hence it becomes evident that at 
the shorter wavelengths the possible degree 
of tuning becomes much sharper, since the 
detection of any detuning between the two 
circuits depends upon the ability to detect 
the beat frequency in the telephones. 

The general outline of the arrangement 
of the circuits for employing heterodyne 
methods of comparison is sketched in Fig. 2. 
It will be seen from this diagram that in 
general outline it consists simply of two 
oscillator valves connected up in the same 
way as the ones that have already been used, 
with the exception that the telephones T are 
connected into the plate circuit of one valve 
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only, which valve also has in its grid circuit 
a grid condenser C, and parallel leak resistance 
R, such as are usually employed for detector 
valves. A convenient value for C, 1s about 
000025 microfarad, and for R anything 
between about 14 and 2 megohms. These 
values are not very important, but may 
conveniently be of about the sizes given. 
The inductances L, L, should preferably 
be either in the form of two windings pla 
close together upon a single former, or be 
made of two plug-in coils of any of the well- 
known standard forms. When the latter 
are employed care should be taken that their 
relative positions are not changed during 
any one experiment, as such changes would 
alter the oscillation frequency of the circuit. 
It will be noted that two terminals are shown 
as connected across the tuning condenser Ci. 
These are provided so that any external con- 
densers, etc., can be joined into circuit as 
required for various tests. 

In lieu of joining the telephones directly 
into the plate circuit of the valve Va, they can 
of course be connected thereto via a telephone 
transformer. This latter is an arrangement 
that possesses some advantages since one 
terminal of the telephones can then be con- 
nected to earth, thus avoiding changes of 
tuning due to varying capacity between the 
phones and the wearer’s head. Another 
arrangement that possesses many advantages 
from the point of view of convenience in 
operation consists in replacing the telephones 
T, Fig. 2, by an intervalve transformer, and 
adding one or two stages of low frequency 
amplification with a loud speaking telephone 
in place of the usual headphones. It is then 
unnecessary to go near to the detector-oscillator 
valve Ve, or its associated circuits when ad- 
justing the first oscillator circuit C,, thus 
avoiding changes due to stray capacities 
introduced in this manner. 

For a similiar reason it is desirable to con- 
nect one terminal of C, to earth—the terminal 
connected to the valve filament—so that the 
electrostatic potential of the system 1s defined, 
and all stray capacities definitely become 
capacities to earth only. 

It is usually desirable to use separate L.T. 
and H.T. batteries for the two valves, as 
otherwise it is frequently found that there 
is too much coupling between the circuits for 
proper measurements to be made. 

Evidently the detector-oscillator valve V, can, 
with its associated circuits, be replaced by 
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a simple form of radio receiver if one is con- 
veniently available, and if the receiver is 
fitted with sockets for plug-in coils it is easy 
to adapt it for use with any wavelength that 
may be desired for measurement purposes— 
the coil L, being the main tuning coil, and 
L, the reaction coil. If the set is fitted with 
a three-coil holder, the aerial tuning coil 
holder can be swung around out of the way, 
and no coil plugged in, the coil L, being 
plugged into the socket for the secondary 
coil. The tuning condenser C, will then 
naturally be connected across the coil L, 
as required here. Should the set only have 
a two-coil holder, the aerial lead should be 
disconnected (the earth may be left on), and 
the aerial tuning condenser should be in the 
“ parallel” position, not in series with the aerial 
circuit. Such a set, if fitted with a low fre- 
quency amplifying valve as well, will enable a 
loud speaking telephone to be used if desired 
in the manner that has been indicated above. 
The experimenter desiring to make use 
of these arrangements should set up the 
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apparatus that has been outlined, and 
familiarise himself with the proper relative 
dispositions of the parts necessary to secure 
good clear beat whistles in the telephones. 
If the coupling between the two valve circuits 
is too close, the dead space between the 
two whistles on each side of resonance becomes 
widened out so that accurate tuning is no 
longer possible. When this is the case the beat 
note also, instead of commencing at a very 
low-pitched tone as soon as the tuning of one 
circuit is altered, does not commence until 
a considerable alteration of tuning has been 
made, and it then commences not as a low 
tone, but jumps straight away to a fairly 
high-pitched whistle. This can be cured by 
weakening the coupling between the two 
valve circuits, and some considerable time 
can usefully be spent in arriving at the most 
satisfactory arrangement which gives the 
sharpest and clearest indication of tuning, so 
that the method can be ready for use in some 
of the tests which will be described in subse- 
quent articles. l 


Plate and Filament Current from 
D.C. Mains. 


By J. S. ATTLEE. 


when D.C. mains are available, to derive 
plate current and battery charging current 
from this source as economically as possible. 

The method described below can be used 
where the supply is from 200 to 240 volts, and 
where the negative side of the mains is earthed. 

It is a cheap method, and the initial 
outlay should certainly not exceed los. 
No more current is taken from the mains 
than is required by the valves, which, of course, 
is a distinct advantage over the potentiometer 
method. The only extras needed are the 
“ Osglim ” lamp, and a condenser having a 
value of between 2 and 3 mfds., together with 
a small two-way switch. 

The first step is to identify the polarity of the 
mains at the distribution fuses, and this can 
easily be accomplished by attaching lengths of 
flexible wire under two of the fuse clips and 
immersing the ends in a glass of water, taking 
care that the wires do not touch. It will be 
noticed that bubbles of gas are evolved from the 


[r is generally the aim of the experimenter 


wires, but it will be readily observed that the 
effervescence is more vigorous at one lead than 
the other. The lead from which the larger 
quantity of gas is evolved is the negative. 

The next step is to ascertain which of the 
main leads is earthed, and this can be done by 
taking a lamp such as is used on the circuit, 
held in a bayonet holder which has flexible 
lead attached. One lead is taken to the water 
pipe, and the other lead may be attached to 
one of the two sides of the main circuit. 
It will be found that when contact is 
made with one side of the mains the lamp 
will light, and this main is of course the 
one which is above earth potential. It is as 
well at this stage to label the two buss bars at 
the fuse box plus and “ minus, and also 
to mark an E ” on the side which is earthed, 
i.e., the one which, when touched by the 
wander lead from the bayonet fitting, does not 
cause the lamp to light. 

The lead which is earthed is the one into 
which the accumulator charging circuit must 
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be connected in order that the filament circuit 
of the battery will not be at high potential 
above earth, and by this means shocks are 
avoided. 


The method of connecting up is shown in 
the accompanying diagram, and it will be 
noticed that by means of a two-way switch it 
is possible to throw the L.T. battery on 
charge. The batteries should be left on charge 
when the receiver is not in use, and it can be 
seen that any current which is taken from the 
house supply will be fed through the accumu- 
lator, and thus the battery will become charged 
without extra cost. 


When receiving, however, a slight hum may 
be set up if the accumulator is left on charge, 
and so the switch can be moved over, it being 
borne in mind that, in so doing, the house 
lighting circuit is temporarily interrupted as 
the switch moves from one position to the 
other. 


A novel method is employed for deriving 
plate current, inasmuch as a neon lamp of the 
“ Osglim type is employed to restrict the 
current which is supplied in this circuit, and 
this lamp current is used to charge a large 


TIES 


capacity condenser. This arrangement will 
be found to practically eliminate the hum, 
though it must be remembered that one neon 
lamp only passes a very limited current, often 
insufficient for a two or three-valve receiver., 
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It is essential to, employ a loose-coupled 
receiving circuit in cases where the source of 
high tension or filament current is earth 
connected. 


SECRET RADIO TRANSMISSIONS. 

Many attempts to obtain secrecy in the 
transmission and reception of radio signals 
have been made from time to time. One 
such consists in changing the wavelength of 
the transmitter repeatedly through a series 
of valves, the tuning of the receiver being 
simultaneously changed either automatically 
or by hand so as to enable the signal to be 
received continuously. A further extension 
of this idea consists in continuously modu- 
lating in a predetermined manner the wave- 


length of transmission*, and in automatically 


ing the tuning of the receiver likewise. 
Thus not only does it become extremely 
difficult to pick up such a signal, but the 
receipt of such a signal by the proper receiver 
is less liable to continued interference, since 
a given interfering station would affect it only 
at irregular periods due to the continuously 
changing wavelength of transmission. 


P. R. C. 


* British Patent No. 180288, by National 
Pneumatic Co. (U.S.A.) Patent void. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORN XVII. 


The series has been specially arranged so that the reader who follows each section as it appears 
will have obtained a complete wireless education with a minimum of time and trouble, and he will 
be in a position to successfully design his own wireless equipment. 


he last sections deal wi 


series and parallel resonance, the study of which is so important to 
those who desire a clear understanding of wireless. 


By W. JAMES. 


(4) Transformer Losses. 

Up to the present we have assumed the 
transformer to be ideal, that is (a) its windings 
possessed no resistance ; (b) the whole of the 
flux generated cut the primary and secondary 
windings, or, in other words, there was no 


magnetic leakage; (c) no power was lost 


through magnetising the core, that is, there is 


no loss due to hysteresis and eddy currents. 
The effect of imperfections is discussed 
briefly below. 


(5) Losses Due to Resistance. 

When the windings possess resistance, power 
is lost in heating the wire. With no secondary 
load, the primary loss will be quite small, but 
still a small component of the applied primary 


pressure is required to send the current 


through the resistance, and the back pressure 
generated will be less than the applied pressure. 
When the secondary is loaded, the primary 
current of course increases, and the volts 
drop in the primary increase. At the same time 
the terminal voltage of the secondary is lower 
than it was when not loaded. The effect of 
resistance is clearly to cause a fall in the 
secondary terminal pressure, which increases 
with the load. That is, as the secondary 
current is increased the secondary terminal 
voltage falls. With a non-inductive load, 
e.g., a resistance, the terminal voltage will be 
(E, — e), e being equal to R. I. volts where R. 
is the secondary winding resistance and J, 
is the current. 

If we assume the turn ratio is unity, 
it is clear if there is a drop of 1 volt in 
the primary there will be a drop in the 
secondary voltage of 1 volt due to the primary. 
If the turn ratio is A and the primary re- 
sistance is R,, we may transfer this resistance 
to the secondary and call it the equivalent 
resistance of the primary referred to the 


secondary. Thus R, is equivalent to a 
secondary resistance of N x (N.) ohms. 


p 
If the ratio 55 is 10, and the primary re- 
sistance is 1 ohm, the equivalent secondary 
resistance due to the primary is 100 ohms, and 
the voltage drop in the secondary is 100 x J, 
due to the effect of primary resistance above. 
A little reflection will show this to be true. 
The total equivalent secondary resistance is 
2 
then equal to R, x (N + R, The 
quantities are represented in Fig. 83. 


Fig. 83. The resistance of the primary winding 
may be designated by R, and that of the secondary 
R.. The equivalent resistance of the transformer 


3 
referred to the secondary is equal to R,+ Rp (J.) 
Ap 


(6) The Effect of Magnetic Leakage. 

Suppose now the whole of the flux generated 
by the primary does not link with the secondary, 
and that the fux set up by the secondary does 
not all link with the primary. The secondary 
voltage will obviously not be so high, and as 
the amount of leakage flux will vary with the 
load, the secondary pressure will vary with the 
load. We may, in fact, represent the effect 
of leakage by an inductance connected in each 
Circuit as in Fig. 84. Here the effect of the 
leakage upon the primary is as though a re- 
actance coil X, is connected in series with it, 
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and the effect upon the secondary is as though 
a reactance X, is in circuit, so that if we assume 
. the transformer is ideal, and connect ap- 
propriate reactances X, and X, we have the 


Fig. 84. On account of magnetic leakage the trans- 
former may be represented as an ideal transformer 
with a choke X, and X, joined in the primary and 

. The equivalent reactance of the trans- 
former referred to the secondary is equal to 


x. T X, (x) - 


approximate effect of an imperfect transformer 
with magnetic leakage. The whole effect 
may be represented by including in the second- 


N. \?. 
(x) 
The effect is now clearly seen that the flux 
set up around the coils X, and X, causes a 
pressure drop in those coils which reduces 
the terminal pressure of the transformer, and 
further, as the load increases, the fall in 
pressure across the reactances increases 


(LI, therefore the secondary voltage falls 
with an increase in load. 


(7) The Effect of Core Losses. 
When the iron is magnetised there are 
losses due to the generation of eddy currents, 


ary circuit a reactance equal to X, + X, 


Fig. 85. The effect of the core losses may be repre- 
sented as an impedance consisting of X, and Ro 
connected across the ideal transformer. 


and also to hysteresis. At the same time there 
is the magnetising current. At no load, 
therefore, the current from the mains will be 
equal to the vector sum of the magnetising 
current, and the current which flows due to the 
core losses. We may represent the effect by 
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assuming an ideal transformer with an im- 
pedance, i. e., a coil with inductance L, and 
with resistance R, co across the 
primary, as in Fig. 85. For a given trans- 
former, so long as the applied pressure and 
frequency remain unchanged, the iron losses 
remain about constant with changes in the 
load. 


(8) The Effect of Capacity. 


t now is the effect of connecting a 
condenser across the secondary terminals? 
Besides the condenser taking current, and 
altering the phase relationship between the 
primary current and voltage (and therefore 
the power factor), the combined effect of the 
transformer inductance with the capacity is 
to produce a circuit which has a resonant 
frequency. The effect is sometimes desirable, 
as in the case of a spark transmitter where the 
primary circuit of the transformer is tuned to 
the frequency of the alternator, but generally, 
and in particular in the case of transformers 
employed to couple valves, the effect is quite 
undesirable. Sometimes when the windings 
consist of a large number of turns of fine wire, 
the capacity of the transformer itself, that is, 
the internal capacity, is so large that with the 
transformer inductance a circuit is formed 
whose resonant frequency is an audible 


frequency. More will be said about this later. 


If the secondary circuit capacity is equal to 
C farads, we may represent this as equivalent 


to a capacity of C x (N) farads in the 
primary circuit. If the condenser is joined in 
the primary circuit, the effective capacity in 
the secondary circuit may be represented by 
C+ ` 


the condenser in the secondary side is o- oO uF, 
A N) is equal to 


) farads. Thus, if the capacity of 


and the transformer ratio 


100, the equivalent primary capacity is 
O'OOI X 10,000 = Io -· o nF. It will be noticed 
that whereas a small inductance in the primary 
side of a step-up transformer is equivalent to 
a larger inductance in the secondary, the reverse 
is true of the capacity. 


Reduction of Losses. 

To reduce the resistance loss it 1s clear we 
must use as large gauge wire as possible. 

To reduce magnetic leakage the primary and 
secondary coils should be arranged so that they 
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are as close to each other as possible. Thus 
it is not always good practice to wind one 
winding upon one limb of the transformer and 
the other winding upon the other. It is better 
to wind the secondary over the primary or 
vice versa (Fig. 86A), as is the case with most 
transformers used in wireless receivers. It 
would be better still to split the windings 
up into sections as in Fig. 86B and to 
interleave them. 

The core losses are reduced by using special 
iron such as stalloy, and by building the core 


Eal 
— 


N 5 é 
y 
4 2 


— 
. 


Fig. 86. To reduce magnetic leakage the windings 
should be split up and interleaved as in B. The 
transformers are of the shell type. 


from laminations. The laminations should 
be quite thin, say 6 to 12 mils. thick. The 
magnetic circuit should be complete, that is, 
its reluctance should be small. The magnetis- 
ing current is reduced by winding a large 
number of primary turns, and using a core of 
high permeability with small reluctance. The 
core should be worked at a low flux density, 
since the flux density is a factor which 
helps to decide the iron losses. 
Types of Transformer. 

There are, broadly speaking, three types of 
- transformer—{I) the shell type; (2) the core 
type ; (3) the open core type. 

The shell type of transformer is represented 
in Fig. 86, and the core type is Fig. 87. A 


Fig. 88. 


Open core 
type transformer. 


Fig. 87. Core type 
transformer. 
transformer of the third type is shown in 
Fig. 88. The method of building up the 
laminations is shown in Figs. 89 and 90. It will 
be noticed the joints are not all on one side, the 
laminations being first placed one way round 
and then the other way round as shown. The 
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effect is to provide a better magnetic path than 
would be provided were the joints all at one 


side. It will also be noticed in the Shell- 

1 | 
: i 

E 


Fig. 89. A usual shape of laminations used in 
the construction of shell type transformers. The 
layers are arranged as indicated to reduce the reluc- 
tance of the core by reducing the effect of the joints. 


type transformer (Fig. 89), that the width of 
the stampings at A need only be half the 
width B. While the whole of the flux is 
carried by the central portion B, the limbs 
A each carry half the total flux. There 
is not a great deal to choose between either 
construction (1) or (2) from an electrical 
point of view, but most transformers used in 
wireless receivers are built as shell transformers. 
The laminations are usually held together by a 


U O 
u LAYER 2% LAYER 


Fig. 90. Laminations used in the construction of 
a core type transformer. The bolts which hold the 
laminations together should not make contact with 
them, otherwise the eddy current loss will be larger 
than will be the case when the bolts are tnsulated. 


small bolt placed at each of the corners. An 
insulating bush and washers should be fitted 
to prevent the bolts short-circuiting the 
laminations, and so increasing the eddy current 
losses. The stampings need to be lightly 
clamped to prevent humming. 

The windings should, of course, be properly 
insulated, and tightly held in place. In 
particular large voltages may be generated in 
the end turns of the transformer. In large 


C 
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power transformers it is usual to connect small 
chokes, which are very carefully insulated in 
the leads of the high tension side. With 
small power transforiners there is no need for 
this elaborate precaution, but still the in- 
sulation should be carefully seen to, because 
large voltages may be set up when the circuits 
are suddenly made or broken. To further 


Calls 
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reduce risk of breakdown, the transformer 
secondary sometimes has its mid-point joined 
with the core, or with earth. Wireless trans- 
formers cannot be joined to earth as a rule, 
especially in the case of those used in the 
receiver, but the connection may be made with 
the core, care being taken not to join the core 
with earth. 


Heard. 


(Listeners-tn are invited to forward to the Editor lists of experimental stations 
heard for inclusion under this heading). 


Prestonpans, N.B. 


2 FN 2 FQ 2 GG 2 JJ 
2NA 2 NN 2 OM 2 UC 
5 CX 5 GS 5 IP 5 WR 
8 BM 8 BV 8 22 0 BM 
Edinburgh. 

2 DF 2 DX 2 KF 2 RR 
2 OD 2UL 2 WJ 5 BG 
5 IJ 5 JF 5 KO 5 LC 
660 8 AA 8 AB 8 AQ 
8 CS 8 8 ZZ 0 AA 
Dollar, N. B. 

I NM 2 DF 2 FL 2 HS 
2 AW 2MG 2MM 2NA 
2 LV 2 VK 2VT 2 WH 
2 TT 5 NS 5 OM 5 ST 
5 MN 8 BQ 0 BQ 0 DV 
8 BN PCII W QN 

Faxe Ladeplads, Denmark. 

2 OM 5 WR 8 CS 
Copenhagen. 

2NA 2NO 20D 2RB 
8 AG 8 BF 8 BM 0 BS 
Arundel. ` 

2 AJ 2 FJ 2 2 

2 OM 2 SQ 2 SS 2 X2 
5LT 5MR 5 MS 5 PQ 
6 FP 6 MP 6 SY 

Clapham Common, S.W. 

2 AM 2 BS 2 CR 2 DM 
2JL 2 KQ 2 KV 2LZ 
2 VN 2 WQ 2 WZ 2 YZ 
5 CO 5 DH 5 DS 5GS 
5 KO 5 OP 5 OS 5 PB 
5 XI 5 XY 8 AB 8 AP 
O MX 


2 JO 2 KF 2 KO 2 MG 
2 2K 3 ST 5 BA 5 CD 
5 2V 8 AA 8 AQ 8 BF 
O DV XL 
(Capt. E. A. Anson.) 
2 KX 2LG 2 NK 2 NM 
5 BV 5 DN 5 G8 5 IC 
5 NN 5 RB 5 XC 5 ZV 
8 BF 8 BM 8 BV 8 CF 
O MX ONY 
(Marcus G. Scroggic.) 
2 JO JZ 2 KD 2 KF 
2 OD 2 OM 2 ON 2 TF Š 
2 XR 2 ZY 5 IO 5 JX 
5 SW 8 AB 8 BF 8 BM 
ONY 0SA 0 SR 0 YS 
(Ian F. Sime.) 
(James Steffensen.) 
2 SM 2 WF 5 DN 5 KO 
O D 
(Norge Jorgensen.) 
2 KI 2 MP 2MT 2 OJ 
5 BB 5 GP § L2 5 LP 
5 QL 5 5 VR 520 
(W. H. Newman.) 
2 DX FL 2 FY 2 HS 
2 MQ 2 NM 2 OD 2 RB 
2 ZL 2 ZO 2 ZT 2 BT 
5 HK 5 IQ 5IX 5 JX 
5 QK 5 UD 5 VM 5 VP 
8 BM 8 BY 8 CS B XH 


(H. C. Exell.) 


JULY 28, 1923 


THE WIRELESS WORLD AND RADIO REVIEW 


559 


Wireless Club Reports. 


Contributions to this section are welcomed. 
Reports should be as concise as possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 
will receive special consideration with a 
view to publication, 


An Asterisk denotes affiliation with the Radio 
Society of Great Britain. 


North London Wireless Association.* 

In his lecture on July 9th, entitled“ Radio Metal 
Craft,“ Mr. W. L. Johnson dealt with the correct 
method of soldering, referring to the right kinds of 
flux for the purpose. Soft and hard soldering were 
treated in turn, and the simplicity of the lecturer’s 
explanations was such that even the veriest novice 
could not fail to grasp their purport. The lecture 
concluded with hints on money-saving gadgets. 

It was agreed that the Association should close 
during the month of August. 

Enquiries regarding membership should be 
addressed to the Hon. Sec., J. C. Lane, Physics 
Theatre, Northern Polytechnic Institute, Holloway 
Road, N. 


The Radio Society of Highgate.* 

In spite of the warm weather this Society has 
recently been very active, and several interesting 
events have taken place during the last few weeks. 
On June 29th an exhibition and demonstration of 
loud speakers was held, several interesting com- 
parative tests being made. 

On July 6th Mr. J. Steell gave an account of his 
adventures as a war-time 
operator, vividly des- 
cribing his experiences 
of observation balloon 
work. 


On July 13th Messrs. 
H. Andrewes (2 TA) and 
F. G. S. Wise (5CF) 
gave a lecture and de- 
monstration of direction- 
finding. 

An interesting test was 
carried out on Sunday, 
July 15th, by means of 
a mobile transmitting set 
fitted to a motor car. 
Members of the Society 
listened-in to the trans- 
missions by means of 
frame aerials in an en- 


deavour to follow the 
course of the car. The 
results are not yet 


available, but are awaited 
with interest. 

Hon. Sec, J. F. 
Stanley, B.Sc., A. C. G. I., 
49, Cholmeley Park. 
Highgate, N. 6. 


An alfresco wireless party enjoying broadcasting on the Marconiphone. 
Daimler car is used to support the aerial. 


The Wireless Society of Hull and District.* 

The annual general meeting was held on Friday, 
July 6th, when Mr. C. B. Snowden was elected as 
President, following the resignation of Mr. G. H. 
Strong. By unanimous consent, Mr. Nightscales 
was re-elected as Hon. Secretary. 

Meetings are to be held fortnightly during the 
summer months, and an interesting syllabus has 


been arranged. 
Hon. Sec., H. Nightscales, 47, Wenlock Street, 
Hull. 


St. Bride Radio and Experimental Society.* 

At a meeting held on Monday, July 9th, 
Mr. Norman G. Widger, of Marconi’s Wireless 
Telegraph Co., Ltd., delivered a lecture on The 
Transmission and Reception of Wireless Telephony.“ 

Despite the attraction of outdoor sports, and 
with the thermometer at 90 degrees or thereabouts, 
a good audience was present, and everybody enjoyed 
Mr. Widger’s lecture, which was instructive and 
entertaining, being interspersed with numerous 
anecdotes. 

Hon. Sec., R. J. Berwick, St. Bride Foundation 
Institute, Bride Lane, Fleet Street, E.C.4. 

Tottenham Wireless Society.“ 

The Society's second demonstration evening was 
held on Wednesday, July llth, when experiments 
were carried out with a view to cutting out 2 LO. 
A frame aerial made by one of the members was 
found very efficient. 

Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Bruce Grove, Tottenham, N.17. 

North Middlesex Wireless Club.* 

Whatever else may be said of this go-ahead Club, 
no one can deny that its members are very fortunate 
in the variety of the lectures provided for them. 
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At the last meeting, held on July llth, Mr. J. 
Maxwell Savage gave an excellent paper on 
“ Radioactivity and its Bearings on Wireless,” 
and he showed that the trend of modern science 
is to justify, to some extent at least, the dreams of 
the alchemists of old. The application of this 
branch of science to the theory of the wireless valve 
was well brought out by the lecturer. 

Hon. Sec., H. A. Green, 100, Pellatt Grove, Wood 
Green, N.22. 


The Southampton and District Radio Society.* 


On Thursday, July 12th, Mr. J. Wansbrough 
gave an instructive lecture dealing with the evolution 
of two and three-valve circuits from an ordinary 
single-valve circuit, upon which an interesting 
discussion subsequently took place. 

Five new members were elected. 

Hon. Sec., P. Sawyer, 55, Waterloo Road, 
Southampton. 


Bath Radio Club. 


At two recent meetings of the Bath Radio 
Club, members welcomed the return of Mr. L. E. R. 
Boxwell, whose lectures had proved so popular 
at the commencement of the vear. 

The subject of Mr. Boxwell’s first lecture was 
Aerials and Earths,” during the course of which 
the lecturer emphasised the importance of high 
aerials and short earth-leads. Mr. Boxwell's 
second lecture was an exhaustive exposition of 
batteries. 

The Committee are endeavouring to obtain 
new and more suitable headquarters before the 
commencement of the winter session. 

Hon. Sec., G. H. Barron Curtis, 
F. C. I. S., 6, Pierrepont Street, Bath. 


F. S. A. A., 


The Thornton Heath Radio Society. 


The first public meeting of the Society was held 
on Thursday, June 21, at the Polytechnic, High 
Street, when a good attendance was recorded. 

Full details were given by the Secretary of the 
objects of the Society, which embrace the follow- 
ing :—Lectures, general discussions, buzzer classes, 
direction finding, practical demonstrations, ele- 
mentary lessons on electricity and magnetism, 
advanced lectures for expei:menters, outings and 
visits to works, aerodromes and ship stations, 
demonstrations for charitable purposes, con- 
struction of club set, library and museum, etc. 

Full particulars of membership can be had 
from the Hon. Sec., R. S. Keeler, 72, Bensham 
Manor Road, Thornton Heath. 


Wimbledon Radio Society. 


Mr. Atkinson, of the Igranic Electric Co., Ltd., 
gave an interesting lecture on Thursday, June 2lst. 
The lecturer described the construction of an 
efficient four-valve set employing the tuned anode 
circuit, also referring to the screening of aerials 
and giving some practical experiences. 

A full transmitting permit having now been 
obtained, a complete transmitting set is under 
construction. New members will be welcomed 
aid full particulars can be obtained from the 
Hon. Sec., C. G. Stokes, 6, Worple Avenue, 
Wimbledon, S. W. I9. 


THE WIRELESS WORLD AND RADIO REVIEW 


JULY 28, 1923 


Sydenham and Forest Hill Radio Society. 

At a recent meeting an interesting lecture, with 
demonstration, was delivered by Mr. Voigt. Many 
members were surprised at the strength obtained 
with one valve and a crystal, sufficient to operate 
a loud speaker. Mr. Voigt’s method of placing 
on the blackboard largely drawn circuits on 
drawing paper was much appreciated, and his 
ingenious system of adding smaller sheets to build 
up the various circuits, served to make his remarks 
comprehensible to all. 

Mr. C. A. Percival, of the Edison-Swan Electric 
Co., recently gave an instructive lecture on the 
intricacies of valve manufacture. The lecturer 
dealt with every stage of manufacture, from the 
blowing of the bulb to the finished article. 

The Hon. Sec. wishes to inform all wireless 
enthusiasts in the district whose knowledge is 
still rudimentary, that on applying to him they may 
hear something to their advantage. The Hon. Sec. 
is M. E. Hampshire, 139, Sydenham Road, S.E.26. 


Leicestershire Radio and Scientific Society. 
On Monday, June 25th, Mr. C. T. Atkinson, 
President of the Society, lectured on Selected 
Problems.“ his remarks proving of great interest 
and value to his audience. 
Hon. Sec., J. R. Crawley, 269, Mere Road. 
Leicester. 


Fulham and Chelsea Amateur Radio and Social 
Society. 

On Saturday afternoon, June 23rd, about twenty 
members of the Society enjoyed a visit to the 
Croydon Wireless Station. The officials very kindly 
explained the working of the station, which was 
seen in operation, and the afternoon proved most 
interesting and instructive. 

Hon. Sec., N. Mickle, 544, King’s Road Chelsea. 


St. Pancras Radio Society. 

A Wireless Society has been started in St. Pancras, 
and the following Committee and Honorary Officers 
have been elected: 

President, His Worship the Mayor of St. Pancras ; 
Vice-Presidents, Captain Ian Fraser, C. B. E., and 
Mr. F. H. Haynes ; Honorary Secretary, Mr. R. M. 
Atkins and Honorary Treasurer, Mr. W. G. Jeremy. 
Captain Fraser has been appointed Chairman for 
the ensuiny year. 

A special general meeting will be held at the 
Working Men’s College, Crowndale Road, St. 
Pancras, at 8.30 on the evening of Thursday, 
July 26th, to discuss and approve rules and other 
arrangements for.the conduct of the Society, and 
all listeners-in in the neighbourhood are cordially 
invited to attend, and since -arrangements are 
being made for a loud speaker demonstration of 
reception of the evening’s programme broadcast 
from the London station, a large audience is 
expected. 

The Society is fortunate in its Committee. The 
Honorary Treasurer and Secretary are men well 
known in business and other circles in the Borough ; 
Mr. F. H. Haynes, the Assistant Editor of the 
Wireless World and Radio Review, brings to the 
Society considerable experience and long association 
with experimental work. Mr. J. S. Rowe is Senior 
Demonstrator in the Science Laboratory at the 
Working Men’s College, and Captain Fraser is 
himself a most enthusiastic experimenter. 
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Notes and News 


A censorship of broadcast programmes is pro- 
posed in France to prevent the circulation of 
erroneous news, particularly in respect of market 
transactions. 

* * * * 

Bermondsey Guardians are to install a wireless 
set at their Ladywell Institution at a cost of 
£52 19s. 2d. 

* * * * 

Manchester broadcasting has now been heard 
in a Wigan coal-mine at a depth of 260 yards. This 
beats the previous record at Lanark when a Glasgow 
programme was heard 300 feet below the surface. 

= = $ R 


With a capital of £133,000, The Austrian Marconi 
Company, Ltd., has been formally constituted 
in Vienna. It is hoped that traffic with other 
countries will be opened before the end of the year. 

$ * * * 


Wireless Between Punta Arenas and Stanley. 

Direct wireless telegraphic communication has 
now been established between Punta Arenas and 
Stanley. Falkland Islands. Although at present 
messages can only be sent by Punta Arenas for 
Stanley, it is hoped eventually to make arrange- 
ments for. messages to be sent via Stanley to all 
parts of the world. 


Medical Advice by Wireless. 

In our issue of June 16th we referred to the 
adoption by the Norwegian and Swedish Govern- 
ment of a service of medical advice by wireless 
for mariners. This practice is now being followed 
by the Danish Government, and sailors will now 
be able to obtain free advice from Blaavand (OXB) 
or Copenhagen (OXA), transmitting in English 
Danish, French, German or Swedish. 


At a Demonstration of B.S.A. cars fitted with Marconiphone receiving. 
Captain Twelretrees is nearest to the camera. 


equipment. 


The prescriptions will be issued from either 
the Esbjerg Municipal Hospital or the Copenhagen 
Marine Hospital. 


Errors in Wireless Time Signals. 


The results of the comparisons made at Green- 
wich Observatory of wireless time signals for 
last year are given by the Astronomer Royal in his 


annual report. The annual means” are :— 
Paris .. plus 0.10 sec.] 0.06 sec. of this 
Bordeaux ..plus 0.14 sec.) accounted for. 
Nauen 0.00 sec.. Dead on time. 
Annapolis .. plus 0.03 sec. 


(Aug. to Dec. only) 
The plus value means that the other station is late 
on Greenwich. In the case of the Annapolis time 
signal the discordance can be accounted for by the 
time of transmission. As much as 0.06 sec. of the 
French discordances is due to the fact that in France 
Leverrier’s Tables of thel Sun are used, while at 
Greenwich, Newcomb’s values are used. 
W. G. W. M. 


The D.P. Battery Co. 


The fifth annual outing of the staff of the D.P. 
Battery Co. took place on Saturday, July 7th. 
The party, numbering 47, visited the most pic- 
turesque parts of the Peak district, proceeding to 
Buxton, and concluding a most enjoyable day by 
visiting the Opera House to witness the performance 
of When Knights were Bold.” 


„% Police Radio.“ 


Exciting passages occur in a little book 


which has been issued under the above title 
by the 


Amalgamated Wireless (Australasia), 
Ltd., recounting the services 
rendered by wireless in the 
past in the detection and sup- 
pression of crime. It appears 
that wireless was first employed 
by the police in the famous 
‘“ Crippen ” case, when the 
notorious doctor was run to 
earth ” on an Atlantic liner. 


Both the British and French 
police are keenly alive to the 
possibilities of radio. The New 
York police have installed a 
broadcasting station, and Chicago 
will soon possess eight high- 
powered bandit cars,” equipped 
with receiving sets. The Aus- 
tralian police have carried out 
successful experiments with wire- 
less patrols. 


There is no suggestion, however, 
in this thrilling little book that 
wireless can also serve the 
criminal, A point for reflection. 
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Poet’s Corner. 

The following lines emanate from a 
poetical correspondent who endeavours 
to listen-in in the neighbourhood of a 
well-known arc station :— 

We find them here, 
We find them there, 
We find the beggars everywhere 
Are they in heaven ? 

Are they in hell ? 

Those *** harmonics of *** 

Can anyone complete the last line ? 


A Transatlantic Set. 

Our illustration shows the home-made 
set of Mr. D. A. Broun, of Stockwell, 
with which he was successful, when in 
Birmingham, of receiving American signals 
during the Transatlantic tests last winter. 
The set comprises the usual detector, 
and two low frequency valves. 


Amateur Wireless Regulations in France. 
According to the French press, the present tax 
of 10 fr. per annum levied on all amateur receiving 
apparatus in France will shortly be dispensed with. 
An agreement has been reached between the 
Ministries of the Interior, War, Finance, and Posts 
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The home-made set of Mr. D. A. Broun, with which he 
was successful, 
American signals during the Transatlantic Tests. 


when in Birmingham, in receiving 


the use of Tesla coils, with magnetic interrupter 
worked by a small motor, Leyden jar condensers 
and a 20-watt dynamo 


2 US. 
We are informed by the Radio Society of High- 


and Telegraphs, and new 
regulations are to be published, 
whereby owners will be exemp- 
ted from the tax, although 
registration will still be com- 
pulsory. An exception will be 
made in the case of public 
establishments which profit by 
the use of wireless apparatus 
for attracting customers. 


International Wireless Con- 
ference Next Year. 


A Committee consisting of 
the Directors of the British, 
French and Italian Tele- 
graphic Services was held at 
the London offices of the 
League of Nations on July 16th 
and 17th. At this meeting, 
members of the Committee 
declared themselves unani- 
mously in favour of a univer- 
sal conference, on the lines of 
& proposal put forward by the 
Italian Government, at which 
wireless telegraphy should be 
considered with a view to co- 
operation with the League of 
Nations. 


Experimental Transmis- 
sion 18 Years Ago. 
Interesting details of ama- 


teur transmission in 1905 were 
given by Mr. E. Wilkinson, 


Lewisham and Catford Radio Society. 
136, Bromley Road, Catford, S.E.6. Lecture : 


Liverpool Wireless Society. At 7.30 


Hackney I 
V. M. C. A., Mare Street. 


FORTHCOMING EVENTS 


THURSDAY, JULY 26th. 
At 8.30 p.m. At 


t. Pancras Radio Society. 
the Working Men's College, Crowidale Road. 


Loud Speaker Demonstration. 

and District Radio Society. At the 
Y.M.C.A., Mare Street. 
Flewelling Circuit,” by Mr. Bell. 
At 


How Aether Waves may be Detected,” by 
Mr. H. M. Stanley. 

Last 
meeting of session. Lecture: “ Wireless 
Receivers.“ by Mr. Puckle. 

p.m. At 
Demonstration of 
New Type of Loud SPORRE, by Messrs. 


the Royal Institution. 


S. G. Brown, Ltd. 


FRIDAY, JULY 27th. 


The Radio Society of Highgate. At 7.45 p.m. 
At the a Oi South Grove. Lecture by 


Mr. F. L. Hogg. (Last meeting of session.) 


and District. 


Radio Association of Brockley 
At 8 p.m. At Gladstone Hall, New Cross 


Road. Lecture: A Few Considerations 
of Aether, Electric and Material Phenomena,” 
by Mr. G. A. Saunders. 


MONDAY, JULY 30th. 


Ipswich and District Radio Society. At 55. 


Fonnereau Road. Ordinary Meeting. 


THURSDAY, AUGUST 2nd. 
and District Radio Society. At the 
Lecture : 


lators and Their Care,” by Mr. Wall. 


Lecture: The 


Accumu— 


gate that this Society’s call- 
sign, 2 US, is being illegally 
used. Several reports of the 
transmission of 2 US have 
recently been made, and in 
view of the fact that the 
station has not been transmit- 
ting of late, these reports are 
rather significant. The Hon. 
Secretary, Mr. J. F. Stanley, 
B.Sc., 49, Cholmeley Park, 
Highgate, N.6, would welcome 
reports from anyone hearing 
this call-sign, as it may there- 
by be possible to discover the 
locality of the offender. 


A Duolateral Basket Coil. 

Apropos of our description 
of a duolateral basket coil, 
which appeared in the issue 
of this journal for June 23rd, 
we are informed by the 
Société Belge Radio Elec- 
trique, that this method of 
winding is covered by the 


English patent, Binard 167,767, 


of August 9th, 1921, of which 
the Company possesses the 
exclusive licence. 


Wireless and Aviation. 


The wireless stations at 
Manchester and Birmingham 
Aerodromes have been re- 
opened, states the sum- 


lecturing before the Honor Oak Park Radio Society 
on July llth. Using an induction coil giving a 
3-in. spark controlled by a telegraph key, and 
connected directly to the aerial, successful trans- 
mission was obtained for a few hundred yards, and 
this distance was increased to over two miles by 


mary of the Annual Report on Civil Aviation, 
issued by the Air Ministry. A new station has 
been erected at Bickendorf Aerodrome in Cologne, 
and the establishment in the near future of a service 

tween Southampton and Havre or Cherbourg has 
necessitated the erection of a station at Guernsey. 
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Books and Catalogues Received. 


Percival Marshall & Co. (66, 
Street, E.C.1.) :— è 


How to Make a Valve Receiving Set. By 
A. V. Ballhalchet, M.Inst.J.E. (42 pages. 
Price 6d. nett.) 

Clock Repairing and Adjusting. By W. L. 
Randell. (68 pages. Price 9d. nett.) 

Gear Wheels Simply Explained. By Alfred 
W. Marshall, M. I. Mech. E. (63 pages. Price 
9d. nett.) 

Screw Cutting Simply Explained. By 
George Gentry. (63 pages. Price 9d. nett.) 


Admiralty Handbook of Wireless Telegraphy, 
1920 (Revised). Price 7s. 10d. post free. 
Obtainable from H.M. Stationery Oftice, Imperial 
House, Kingsway, W.C.2. 


Radiotélégraphie et Radiotéléphonie a la 
portée de tous. By G. Malgorn. (Paris: 
Gauthier-Villars et Cie, 55, Quai des Grands- 
Augustins. 231 pages, 160 figures. Price 10 frs.) 


Marconi’s Wireless Telegraph Co., Ltd. 
(Marconi House, Strand, London, W. C. 2.) The 
English- Continental Wireless Telegraph Service.“ 
Describing arrangements at Radio House, Ongar 
and Brentford. 


Farringdon 
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The Schools Radio Society. 


A meeting in connection with the Schools Radio 
Society was held on Saturday, July 14th, at 
Hastings House, Norfolk Street. The Schools 
and teaching profession generally was represented 
by Messrs. A. Ritchie-Scott, D.Sc., F. R. S. E., 
W, Hannaford- Brown, M. A., W. Garside, B. Sc., 
and R. J. Hibberd, Member I. R. E. (Organising 
Secretary). There were also present, representing 
the Radio Society of Great Britain, Messrs. 
McMichael, L. Fogarty, A. M. I. E. E., R. E. H. 
Carpenter and H. S. Pocock. 

Mr. Hibberd gave a detailed account of the 
progress made in the formation of the Society. 
He had already received ninety letters from 
schools asking for particulars of the Society and 
thirty letters from schools expressing wholehearted 
support of the scheme and their desire to join. 

The meeting was unanimous in expressing the 
view that the results achieved justified the imme- 
diate formation of the Society, and it was agreed 
that the name of the Society should be The 
Schools Radio Society.” 

The constitution of the Society was discussed, 
and various suggestions brought forward con- 
cerning which it is hoped to give a full account 
at an early date. All those interested in the 
Society should communicate with Mr. R. J. 
Hibberd, Grayswood Mount, Haslemere, Surrey. 


BROADCASTING. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING EUROPEAN STATIONS :— 


GREAT BRITAIN. 


LONDON 2 69 metres; MANCHESTER, 2 ZY, 385 metres ; 
BIRMINGHAM, II. 420 metres; CARDIFF, 5 WA, 353 metres ; 
NEWCASTLE, 5 NO, 400 metres; GLASGOW, ö 50, 415 metres; 
Regular morning and evening programmes, Lede ee of which 
appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Wecekdays, 11.30 a.m. to 12.30 p.m. (2 LO only), 
3.30 to 4.30 p.m., 5.30 to 11 p.m. Sundays, 3 p.m. (2LO only), 
8.30 to 10.30 p.m. 


FRANCE. 


PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 7.40 am., 
Pee. Pai 12.15 p.m., Meteorological Report and 
Forecast ; oe Financial Bulletin (Paris Bourse); 6.10 
p-m., COnteEC: and Meteorological Forecast; 11.15 p.m., Meteoro- 
logical Report and Forecast. Sundays, 6.10 p.m., Concert and 
Meteorological Report. 


LEVALLOIS-PERRET (Radiola), SFR, 1,750 metres. Sundays 
2 to 3 p.m., 9 to 10.30 p.m., Concert. Weekdays, 12.40 p.m. 
Concert; 5.5 pm., Financial Bulletin; 5.15 to 6.15 p.m., 
Instrumental Music; 8.45 p.m., Miscellaneous News; 9 to 10 
p.m., Concert. Thursdays, 9.45 to 10.30 p.m., Dance Music. 


ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tucsday and Thursday, 8.30 p.m., Concert. Saturday, 2.30 to 
7.30 p.m., Concert. 


LYONS, YN, 3,100 metres. Weckdays, 
Gramophone reco 


10.45 tO 11.15 am., 
HOLLAND 


THE HAGUE, PCGG, 1,050 metres. Sunday, 3 to 5 p.m 
Concert. Monday and Thursday, 8.40 to 9.40 p.m., Concert. 


THE HAGUE (Heussen Laboratory), PCUU, 
Tuesday, 7.45 to 10 p.m., Concert. Sunday, 
Co ucert. 


1.050 metres. 
9.40 tO 10.40 a. m., 


THE HAGUE (Veithuyzen). 


8.40 to 9.40 p.m., Miscellaneous. 


PCKK, 1.050 metres. Friday, 


EN, PCMM, 1,050 metres, Saturday, 8.40 to 9.40 p.m., 
Concert. 


AMSTERDAM, PA 5, 1,050 metres. Wednesday, 8.10 to 9.10 
p.m., Concert and News. 


BELGIUM. 


BRUSSELS, BAV, 1,100 metres. Working days, 
Meteorological Bulletin. Daly. 4.50 p.m., 
Tuesday and Thursday, g p.m.. 


12 noon, 
Meteorological Bulletin 
Concert. Sunday, 6 p.m., Concert. 


GERMANY. 
BERLIN (Koenigswusterhausen), LP, 
11 a.m. to 12 noon, music and Speech; 
I p.m., music and speech; Daily. 4,000 metres, 7 to 8 a.m., 
1.30 p. im., 5 to 6.30 p. in., Financial and other news. 


EBERSWALDE (2.930 metres), Daily, 1 to 2 p. m., 8 to 9 p. m. 
Tuesday and Saturday, 6. 30 to 7.30 p. m., Concert. 


Sunday, 2,700 metres, 
4,000 metres, 12 noon to 
12 to 


CZECHO-SLOVAKIA. 
PRAGUE, PRG, 1.800 metres, 8 a.m., 


Meteorological Bulletin and News. 
and 10 p.m., Concert. 


12 noon and 4 p.m., 
4.500 metres, 10 a.m., 3 pm. 


SWITZERLAND. 
GENEVA, HB 1, 900 metres. Daily, 6 
( Utilitas “). 


LAUSANNE, HB 2, 1,350 metres. 
( Utilitas ). 


to 8. 30 p. m., Concert 


Daily, 6 to 8. 30 p. m., Concert 


* British Summer Tine is given in each case. 
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EARLY MISTAKES DUE TO LACK OF 
APPRECIATION OF CAPACITY EFFECTS.* 
By J. H. Reeves, M.B.E., M.A. 

(Continued from p. 536, July 21st, 1923.) 


I will now proceed to apply the lesson I 
have endeavoured to inculcate to the practical 
problems of our hobby, and I propose to begin 
with the aerial, and to proceed regularly 
through the whole of a reception unit. 

The aerial and the aerial lead-in. Of course 
these must be well insulated, and in particular 
the material of which the insulation is composed 
at the free end should have the least possible 
dielectric losses. I have not tried a new 
type of glass insulator recently put forward, 
but Mr. Maurice Child has tested this for such 
losses with most satisfactory result. This, 
however, is not a capacity effect. One da 
a friend came to me in some trouble. He had 
bought a high-grade crystal set—stamped 
B.B.C.—but results were poor. We proceeded 
to investigate the source of trouble on the spot. 
The set was in a front room, the aerial was at 
the back. The lead was brought in at the 
back door, was very neatly run along the wall 
till it came to the doorway of the back room. 
It was run up along the top and down the 
frame of the door, then again along the floor 
till it reached the front room. I said, pointing 
to this, There is your trouble.” My friend 
was astounded, for he had run this with the 
very highest grade insulated wire he could get. 
Now just think out what occurred. Referring 
to Fig. 1, we have here the aerial with its 
insulated centre of metal. This wire is one 
plate of a condenser, the other being the 
floor and wall. Now the aerial is in effect 
the battery and reversing key of the experiment 
described earlier, and so there is continuous 
leakage from the lead to earth through the 
insulation. 

At my suggestion he ran a proper leading-in 
tube through the woodwork at the top of 
the window of the back room, which was but 
little used. From this a wire went across the 
room just above the level of the picture rail, 
through an inconspicuous hole in the wall 
between the two rooms and ended in a well- 
insulated terminal fixed to the picture rail in 


* Lecture delivered before The Radio Society of 
Great Britain to associate members on Friday 
evening, June 15th, 1923. 


the front room. The result was an immediate 
increase of signal strength that shortly after 
my friend was thinking of a two-valve note 
amplifier and a loud speaker. 


The lecturer was asked how far a wall the lead should be. He 
replied that in the case of a simple brick wall with no complications, 
2 ft. may suffice, but tf pipes, wires, stecl girders, ete., ave near the 

oposed linc of the acrtul, then 6 ft. is not too much. If there is a 
ong earth lead it should be treated as carefully as the aerial lead. 


Passing from the aerial lead we reach the 
A.T.I., and I have been many times asked to 
explain the exact function of the tuning con- 
denser. To give the mathematical proof 
would be out of place, and yet I have never 
seen any other which is satisfactory. I think 


Fig. 1. 


perhaps a help to understanding can bẹ had 
from the analogy of tuning a string. Con- 
sider a stretched string such as that of a 
violin. If while the string is otherwise un- 
altered you put on to it a covering of thick 
varnish you would lower its note, and conversely 
if you rub it thinner you would raise the note. 
A condenser can be regarded as a loading 
applied to the inductance which can be easily 
adjusted. The analogy is far from perfect 
but may be useful. The mathematicians go 
further than giving us a formula which gives 
the wavelength in terms of inductance and 
capacity. They show that there is a damping 
due to capacity. Hence the general rule to 
use in tuning as much inductance and as little 
capacity as possible. 

There is, however, a capacity effect which 
must be avoided. This arises directly out of 
the lesson learnt from the running of the 
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aerial lead. Just as there is capacity between 
the lead and earth, so is there capacity between 
each turn of a coil and its neighbour. The 
total of all these is known as the self- capacity 
of a coil, and for similar reasons this must 
be made as small as possible. The worst 
possible type of tuning coil is the old slab 
inductance now happily passing into oblivion. 
Next in point of badness is the long cylindrical 
coil of enamel covered wire. Manufacturers 
vie with one another in producing coils of the 
basket and honeycomb type with a minimum 
of self-capacity. For short wave work, I 
prefer single layer cylindrical coils, with the 
turns not only double-cotton covered but 
spaced as well. A convenient method of 
winding is to put on two wires side by side 
and when finished remove one. Cardboard 
is a better mount than ebonite because of its 
smaller dielectric losses, and when winding 
such coils on ebonite I have marked a distinct 
advantage from putting over the ebonite 
several thicknesses of well dried paper. 
Provide tappings freely. 

After the A. T. I. we come to the secondary. 
As regards coupled circuit working I will say 
no more than that in my opinion the gain is 
well worth the extra trouble and expense. 

There is however a capacity snag to be 
_ avoided. In Fig. 2 we have three coils all 
wound in the same sense, which I have 
indicated as right-handed helixes, and the 
connections to A, E, Filament and Grid are as 
shown. In a preceding lecture dealing with 
electro-magnetic induction, Mr. Maurice Child 
showed that an increasing current in the A. T. I. 
passing in one direction, say, left to right, 


ATI SECONDARY 
i -| f | | | 
A E FILAMENT OR ORIO 
POTENTIOMETER 


Fig. 2. 


induces in the secondary, a current in the 
secondary growing from right to left. Under 
these circumstances a positive potential at the 
A connection causes the grid to be positive 
compared with the filament. Besides this 
magnetic coupling between the two coils, 
there is another known as electrostatic 
coupling, or capacity coupling, arising from 
the fact that the metallic parts of the two 
coils act in much the same way as do the 
insulated plates of a condenser. That is, the 
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positive impulse from the aerial causes a 
positive charge on the A.T.I., and on this 
account also the grid is made positive. If, 
however the A and E connections are reversed, 
the magnetic coupling changes sign but the 
capacity coupling does not. Hence as shown 
connected, the two effects help one another, 
but if one set of connections is reversed the two 
act in opposition, with consequent loss of 
efficiency. Thus there is a right way and a 
wrong way of connecting up the four ends, 
and this is true even with honeycqmb and 
basket coils. From the little said in the 
books I have read concerning this capacity 
coupling, I thought it quite unimportant, 
until I found that there are circumstances 
when it may be as large as the magnetic 
coupling and so the two may completely 
neutralise each other.* 

We will now consider the action of the third 
coil, the reaction coil, which may be used for 
other than the broadcast waveband. Itis usual 
when using a three coil arrangement for recep- 
tion to fit a switch so that either the secondary 
or the A.T.I. can be joined to the detector, 
The connections to the reaction coil must be 
such that the magnetic field produced by it 
shall increase the current in the secondary; 
that is, the current induced in the secondary 
must under the circumstances run in the 
secondary from right to left. If now we 
switch over to single circuit working and leave 
the reaction coil coupling unaltered, the current 
its field induces in the A.T.I. opposes the 
incoming current, so that if increase of strength 
due to reaction is wanted there must be a 
reversing switch put in the reaction coil 
circuit. These considerations show at once 
a convenient method of getting the connections 
correct. We will presume this reversing 
switch has been provided, also one to give 
coupled or single circuit working. If using 
cylindrical coils, connect the secondary as shown 
in Fig. 2; if using honeycomb, my experience 
says it does not much matter whether the 
inside or outside is put to grid. Put the secon- 
dary to detector and alter the reaction switch 
till the valve oscillates ; now reverse reaction, 
switch to single circuit and alter the A and E 
connections till again the valve oscillates. 
The magnetic and the capacity couplings of 
the A.T.I. and secondary are now in the same 
sense and maximum efficiency is obtained. 


* This principle has been made use of as a method of eliminating 
interference, See The Wireless World, p. 340, June 17th, 1922, and 
p. 464. July 7th, 1923. 
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Passing on from the tuner we reach the 
panel. From what has been said it is clear 
that here capacity effects must be avoided and 
the only way to do this is to keep the wiring 
down to a minimum, have as few crossings 
as possible and keep all wires as far apart as 
possible. If there comes a choice between 
a nice-looking symmetrical appearance on the 
top of the panel with a complicated lot of wires 
behind, and an unsymmetrical panel with 
simple wiring choose the latter. A good plan 
is to set out the proposed arrangement on a 
piece of cheap fretwood and actually mount 
all the components on this before touching 
the ebonite. It costs less to spoil a piece of 
wood than a piece of ebonite. 

Excluding the idea of starting with H.F. 
amplification, the first item on the panel is 
the grid condenser and its corresponding grid 
leak. The theory of why a grid condenser 
rectifies is a little complex and the only advan- 
tage of completely understanding this is to have 
the right idea as to sizes. Here the recom- 
mended range from o- ooo to 0°0003 mfds. is 
right. If the bulk of reception is on short waves, 
use the smaller. The most important thing 
is to take the utmost pains to ensure the highest 
degree of insulation in the grid stem of the 
valve, and the ends of the condénser and 
leak which join this. I thoroughly endorse 
all that was said at the last of these meetings 
as to the poor quality of some of the valve 
sockets on sale. Just at that time I was much 
troubled with a set not nearly so efficient as 
it ought to have been. I pulled out the valve 
socket, substituted four pins put into a piece of 
first-class ebonite well rubbed down on both 
sides, drilled out the hole in the panel through 
which the grid leg passed and then soldered 
the grid condenser and leak terminals to this. 
The improvement was immediate and great. 

In the normal single valve panel only one more 
condenser is usually found, viz., that across the 
telephones or the telephone transformer. 
We have seen that a big inductance such as 
that of the coils of the telephones acts as an 
almost complete block to high frequency 
currents which can pass freely through a 
condenser. Conversely a condenser is an 
almost complete block to low frequency 
currents. Hence by putting a condenser 
across the telephones we provide a by-pass 
for the H.F. current while taking nothing away 
from the audio-frequency currents which 
continue to pass through the phones where 
they are wanted. Of course, this condenser 
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must not be too large and the text-book size 
of 0.002 mfds. is about right. 

In audio-frequency amplification capacity 
effects are small, still they should be avoided as 
tending to produce howling. When we come 
to H.F. amplification no effort can be too 
great to cut out all stray capacity. Even the 
capacity of the valves, that between the four 
pins of the valves and of the plug-in type of 
H.F. transformer, and even that of the two 
pin connectors of the honeycomb coil mount 
are all appreciable. I have demonstrated to 
several friends the immediate effect of cutting 
out the zero capacity of a small billi condenser 
of under o- ooo mfd. capacity. Absence of 
capacity not only increases efficiency, but has 
the desirable effect of extending in the lower 
limit the wavelength to which any given coil or 
transformer will tune. There are two low 
capacity valves of British manufacture and 
the use of one or other is highly desirable. 
Unfortunately the clips for each are different, 
hence once a panel is laid down for the use 
of either, one is limited solely to that type. 


Further, owing to the small demand these two 


types are little stocked. Still my experience 
shows that the advantages outweigh these 
disadvantages. 


Fig. 3. 

In the matter of mounting honeycomb 
coils one British firm has broken away from 
the convention of connecting the ends to two 
parallel pins and I have recently seen a H.F. 
transformer, an importation, which does not 
end in four parallel pins (Fig. 3). These are 
all steps in the right direction and I hope 
that as the detrimental effect of capacity 
in the wrong place is more and more 
realised, efforts of this sort will be extended. 

In conclusion, I wish to thank Mr. Child for 
the loan of the apparatus which has been used. 
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The Annual Outing of the Radio Society of Great Britain. 


F As previously announced, the annual outing of 
the Radio Society of Great. Britain took place on 
Wednesday, July 18th, when a visit was made to 
the laboratories of the General Electric Company 
at Wembley, and also to the Post Office station at 
Northolt. 

The party met in Kingsway at 2.15 p.m. and 
proceeded by charabanc to Wembley, where they 
were welcomed by Mr. L. B. W. Jolley. The visitors 
were then sorted out into small parties and con- 
ducted through the laboratories. The extent to 
which their visit was appreciated was evidenced by 
the agitation of those who were responsible for 
keeping the excursion up to the time scheduled in 
the programme, for it was only with great difficulty 
that the party could be persuaded to come away 
something like an hour later than had been planned. 

Probably the sections of the laboratories 
which attracted greatest attention were those 
where Jamp and valve manufacture was in progress, 
and again where tests were being conducted and 
valve characteristics recorded. In the lamp 
development section there is a complete manufac- 
turing plant for producing all types of lamps. 
Adjoining this section is the valve department, 
where amongst other matters of interest a large 
transmitting valve was seen in the process of being 
exhausted. 


Outside the entrance to the laboratories of the General 


‘Electric Company 


The electrical laboratory contained many sub- 
jects of interest. In particular, apparatus for the 
study of distortionless amplification at voice 
frequencies. 

After the party had been entertained to an 
unexpected tea, a photograph, shown here, was taken 
just as the coaches were ready to move off en route 
for Northolt. 

Arrived there, Mr. E. H. Shaughnessy, of the 
General Post Office, who was a member of the 
party, described the equipment of the station, 
photographs of which were obtained by kind 
permission of the Post Office. Special interest 
was taken in the high power valves of the Western 
having water-cooled anodes, 
and also the silicon rectifying valves developed by 
the Mullard Radio Valve Company. 

After a visit, made all the more interesting through 
being conducted personally by Mr. Shaughnessy, 
the party proceeded to tea at Harrow and from 
thence returned to Kingsway, arriving there 
shortly after 7.30 p.m. 

The party totalled about 70, and it was easy to 
see that the excursion was thoroughly enjoyed by 
everyone. Those who took part are much in- 
debted to the courtesy of both the Post Office and 
the General Electric Company for the part they 
played in making the excursion so successful. 
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Electric Cumpany just before 


leaving for Northolt, 
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Another view showing the valve panel and, behind, the tuning inductance. 
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New Instruments. 


A new design of intervalve transformer has 
recently made its appearance on the market, and 


New Tr insformer by the Formo Co. 


Variable Grid Leak. 


it is novel inasmuch as the entire coil and windings 
are enclosed in a cast metal box for the purpose of 


screening and preventing interaction between 
adjacent transformers. 

Another instrument of interest is a simple and 
cheap form of variometer. It is built up in a 
manner which will permit of it being used attached 
to a base-board or to a panel by means of the bush 
which is provided on the spindle. 

Readers will remember that a few weeks ago 
details were given of a variable grid leak in which 


The“ Forme“ Variometer. 


plunger was arranged to slide into the end of the 
tube containing the material of which the high 
resistance is composed. An instrument built on 
these lines is now available on the market, and 
can easily be substituted for an existing one of 
fixed value, considerable advantage being gained 
by the adoption of a leak resistance which may be 
varied. 


QUESTIONS AND ANSWERS 


‘t A.S.C.” (Faversham) asks (1) If a satis- 
factory telephone transformer could be made by 
utilising an iron core q in. in diameter and 2} in. 
long, the primary winding being 3 ozs. of No. 44 
enamelled wire, and the secondary winding 6 ozs. 
of No. 32 S.S.C. wire. (2) For the approximate 
area of the overlap of tinfoil required in two variable 
condensers constructed in accordance with the diagram 


given on page 12 of the issue of April Tth, 1923, the 
capacities required being 0.0005 mfd. and 0.001 mfd. 
(3) For particulars of a set of basket coils to tune 
from 150 to 12,000 metres with a 0.0005 mfd. variable 
condenser in parallel. (4) When should a grid leak 
be included in a valve circuit. 

(1) Yes. (2) We refer you to the article dealing 
with condensers in the issue of June 9th. (3) You 
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should wind a number of coils, two or three with 
50 turns of No. 26 D.C.C. and others with 80 and 
120 turns each. The formers should be 1} in. in dia- 
meter, with 15 spokes. (4) A grid leak is connected 
to the grid of a valve when a stopping condenser is 
used. If no grid leak is connected, the stopping 
condenser may become charged, and the valve 
would not function properly. A grid leak is 
connected to allow the charge to leak away at a 
suitable rate. 


„ A.B.C.” (Bradford) submits a diagram of 
a three-valve set, and asks (1) With reference to the 
circuit given in reply to D. T.“ (S.E.22) on 
p ige 128 of the issue of April 28th, if we advise the 
adoption of this circuit in preference to the one 
submitted. (2) What gauge of wire and how many 
turns are required for a set of honeycomb plug-in 
coils to tune from 300 to 500 metres, using a former 
2 in. in diameter. (3) What should be the width of 
the former, and the number of pins. 

(1) The circuit given in reply to “D.T.” 
(S.E.22), would be preferable to the one sub- 
mitted. (2 and 3) Use No. 26 D.C.C. wire, and 
wind coils on a former 2 in. in diameter, I in. in 
width, and having 30 pins on each face with the 
following number of turns: Aerial 75 and 35 turns ; 
Secondary, 50 and 75 turns; Reaction, 100 and 
75 turns; Anode, 75 and 100 turns. 


“H.J.N.W.” (Birmingham) asks for par- 
ticulars which will enable him to construct a 
tapped high frequency transformer for use on wave- 
lengths from 150 to 30,000 metres. 

We would refer you to the reply given to 
M. A. H. (Stoke Newington), in the issue 
of March 24th, 1923. 


„G. J.“ (5 SC), asks (1) For particulars to 
enable him to. construct two telephone carpieces of 
2,000 ohms resistance each. (2) If a buzzer wave- 
meter is necessary for the operation of a crystal set. 
(3) If a coil, particulars of which he gives, might 
be used with the set described in the issue of April 7th. 
1923. 


(1) Purchase 2 ozs. of No. 47 S.S.C. wire, and 


four standard bobbins, with cores in position. 
‘Two bobbins will be required for each earpiece, 
and each bobbin will require approximately 900 ft. 
of wire. Care must be taken in the proper insu- 
lation of the wire from the core, and in the 
insulation between successive layers. The dia- 
phragms should be of standard pattern and should 
be purchased. (2) A buzzer wavemeter is recom- 
mended for use with a crystal set. (3) The coil 
is suitable. 


„F. R. S. (Bletchley) submits u sketch of a 
three · valve L.F. amplifier. He 18 troubled with 
L.F. oscillation, when the third L.F. valve is switched 
into circuit, and asks what is the remedy. 

Try reversing the connections to the trans- 
former terminals; joining a 0.001 uF condenser 
across the primary windings, connecting the cores 
to earth or positive H.T. ; connecting—L.T. with 
earth and connecting a 100,000 ohm resistance 
across the secondary windings. The transformers 
should not be placed too close together, and they 
should be arranged so that the coils are at right- 
angles. 
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‘ QUERIES ’’ (Surrey) asks the following 
questions with reference to the circuit given in Fig. 9, 
page 41, of the issue of April 14th. (1) How to 
determin? whether the crystal is operating in the 
proper manner. (2) How a potentiometer might 
be added to this circuit, and what alteration in the 
wiring would be involved. (3) How a H.F. valve 
might be added to this circuit. 

(1) If removing the cat whisker from a crystal 
does not cut out the signal, the receiver is not work- 
ing properly. The connections to the crystal 
should be reversed. The anode voltage of the valve 
and the filament temperature should be adjusted 
to prevent the valve operating as a rectifier. (2) 
The method of using a potentiometer in a crystal 
circuit has been given in many recent issues of this 
journal. In particular, we would refer you to 
Fig. 3, page 654, of the issue of February 10th, 
1923. (3) The method of adding a H.F. valve to 
this circuit is illustrated in Fig. 1. 
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Fig. J. Queries ’’ (Surrey). Receiver with two 
stages of H.F., crystal rectifier, the second valve also 
operating as a note magnifier. 


„T. A. T.“ (Acton, W.3) asks, with reference 
to Figs. 1 and 2 on pages 879 and 880 of the tssue 
of March 31st, should the crystal be subjected to the 
full potential of the H.T. battery. 

The diagrams are correct. It is advisable, 
however, wher. using the crystal alone, to adjust 
the H.T. battery so that a small voltage only is 
applied to the circuit. 


‘* REGULAR READER ’”’ (Handsworth) asks 
(1) With reference to Fig. 2, page 814, March I7th 
tissue, how the return lead from the telephones to the 
secondary coil is made when the crystal alone is 
used. (2) For brief information on calibration 
waves. (3) If there ts any disadvantage in using 
a mica dielectric variable condenser in place of an air 
dielectric condenser. (4) Which type of tuner gives 
best selectivity. 


(1) The circuit is completed through the H.T. 
battery to the secondary coil. on should 
remove the positive plug from the H.T. 


JULY 28, 1923 


battery and tap off from a low voltage of this 
battery, when using the crystal alone. This will 
prevent the proper action of the crystal from 
being upset by the high potential. (2) We suggest 
you listen for the transmiasions of stations over 
as wide a wavelength range as possible. In con- 
-Junction with a list of call signs, no difficulty 
should then be experienced in making a complete 
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calibration. (3) The condenser will probably be 
satisfactory, although it might be better to use 
a good air dielectric condenser in a wavemeter. 
(+) To obtain best selectivity, only part of the 
secondary coil should be coupled with the aerial 
coil, Use a coil of about 10 turns for coupling, 
and place the secondary coil proper so that its 
coupling with the aerial eircuit is nil. 


‘t CURIOUS '' (Hounslow) asks (1) The 
cause of noises. (2) For a method of utilising 
the house electric ligħting supply, particulars of 
which he gives, for charging accumulators. (3) If 
any advantage is likely to arise from the fact that 
the connections to the valve socket legs are attached 
by nuts, and not soldered. (4) For a method of 
marking the positions of valve legs for drilling in 
ebonue. 

(1) Probably the grid leak is faulty. Examine 
the receiver for loose connections, and make sure 
that H.T. battery is in good condition. (2) It 
will be necessary to put several lamps of the voltage 
suited to your supply in series in the charging 
circuit. By including an ammeter in the circuit, 
the number of lamps may bo modified until the 
current flowing corresponds to the charging rate 
of the accumulator. (3) Provided that the con- 
nections to the socket legs are made firm, there 
is no disadvantage in not soldering them. There 
should be no difficulty in soldering these connections, 
however, if a small soldering iron is used, and 
this form of connection is to be preferred. (4) The 
dimensions for the spacing of valve 'egs will be 
found in the issue of this journal of June 2nd. 


E. G. J.“ (Catford, S. E.) submits a circuit 


diagram of a four-valve receiver, three H. H. resistance 
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capacity coupled valves and detector. He asks (1) 
If the diagram is correct, and if the values indicated 
for the various components are suitable. (2) Fora 


diagram showing how to connect a reaction coil. 
(1) The circuit diagram is correct, but several 
of the values of the components are not the most 
sultable. 
in reply to question (2). 


Usual values are indicated on the diagram 
(2) A suitable method 


“E.G.J.” (Catford, S.E.6). , Three H.F. resistance-coupled valves with valve rectifier and reaction. 


of including a reaction coil in the circuit submitted 
is given in Fig. 2. 


NOTE —T his section of the magazine is placed 
dat the disposal of all readers who wish 

to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules: (I) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed `“ Questions and Answers,” Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the “Questions and Answers” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which ie for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a ©“ nom de plume.’ (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of is., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the mari- 
mum which may be sent in at one time. 
| l m 
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REGULAR TRANSMISSIONS 


OF METEOROLOGICAL AND OTHER EUROPEAN WIRELESS TELEGRAPHY 
AND TELEPHONY STATIONS. 


Great strides are at present being made in the broadcasting of Time signals, Meteorological 
information and Navigational warnings, chiefly for the benefit of Mariners and Airmen. 
During the course of the year it is anticipated that a great many corrections and additions will 


be necessary to the Supplement of Regular Transmissions published i in The Wireless World 
and Radio Review of June 16th last. 


This list is undoubtedly of great value to the experimenter, and it is proposed, therefore, 
to issue at frequent intervals a list of corrections and additions. 


It might be as well to remind readers that al] times are given in Greenwich Mean Time, 
and that during the summer months the necessary correction for Summer Time (i. e., an advance 
of one hour) must be made. 


AMENDMENTS TO LIST OF JUNE 16th, 1923. 


lime Station. Correction. | Time. Statioun. Correction. 
or50 Bucharest- Amend wavelength to 8,150 metres, 1320 Wilhelmshaven.. Alter call sign to KAN. 
Herestrau. C. W. 1340 Karlsborg Transmission discontinued. 
0150 Toulon- Amend time to 0145. 1350 Bucharcet- Amend wavelength to 8,150 metres, 
Porquerolles. Herestrau. C.W. 
0215 Warsaw.. Amend time to 0210. 1415 Warsaw.. Amend time to 1410. 
0255 Washington Amend wavelength to 2,650 metres, 1430 Mediouna Transmission discontinued, 
spark. 1435 Monsanto Transmission discontinued, 
0300 Ain-cl-Turk . Trausnussion discontinued. 1445 Ain-el-Turk Transmssion discontinued, 
0315 Sidi Abdallah .. Transtnission discontinued. 1510 New Holland Transmission discontinued. 
0336 Air Ministry Transmission discontinued. (Petrograd). 
0458 Massawa-Eritria Alter tune to 0352 and wavelength 1515 Casablanca Transmission discontinued. 
to 2.050 metres, spark. 1520 Deutsch- Alten- Amend call sign to OHL. 
0550 Le Bourget Transmission discontinued, burg (Vienna), 
o705 Renfrew.. Remove from list. 1520 Sidi Abdailah .. Transmission discontinued. 
o71§ Borkum. .. Alter call sign to KBM. 1550 Brussels.. Amend name of station: insert call 
% Wilhelmshaven.. Alter call sign to KAN. sigu OPO, system telephony. 
0730 Malta : Remove from list. 1605 Renfrew.. Remove from list. 
0710 Karlsborg Transmission discontinued. 1655 Washington Amend wavelength to 2,650 metres, 
0710 Reval-Tallin Transmission discontinued. spark. 
a305 Reval Amend wavelength to 1,900 metres, 1750 Lausanne Remove from list. 
spark. 1755 Balboa (Panama) Amend wavelength to, ooo metres, C.W. 
0815 Warsaw. .. Amend time to 0810. 1815 Borkum. .. Amend call sien to KBM. 
9820 Deutsch Alten- Amend call sign to OHL. 1520 Wilhelmshaven. . Arend vrall sign to KAN. 
burg (Vienna). 1840 Karlsborg Transmission discontinued. 
0845 Casablanca Transmission discontinued. 1840 Gibraltar Amendwavelength tog. ooometres, C.W. 
08153 Mediouna Fransmission discontinued. 1850 Bucharest- Amend wavelength to 3,150 metres, 
0845 Bucharest- Amend wavelength to 8,150 metres, Herestrau C. W. 
Herestrau, C.W. 1850 Malta. .. Remove from list. 
000 Ainel-Furk Amend time to 0905 and wavelength 1900 New Holland Amend wavelength to 1,500 metres, 
to 3,300 metres, C.W. (Petrograd). spark. 
o)10 New Holland Remove from hlist. 1945 Mediouna Transmission discontinued. 
(Petrograd). 1955 Sandhamn Insert wavelength 5,700 metres, C.W. 
0915 Toulon- Synoptic report is in code. 2000 Ain-cl-Turk Transmission discontinued. 
Porquerolles 2000 Bordeaux Amend wavelength to 13,940 metres, 
0)30 Rome Alter nam> of station to Coltano and C.W. 
wavelength to 10,750 metres, C.W. 2020 Sidi Abdallah. Transmission discontinued. 
0355 Balboa naan) Amend wavelength toz ooometres,C.W, 2030 Toulon- Synoptic report is in code. 
1100 Borkum. Amend call sign to KBM. Porquerolles. 
1100 Brussels.. Amend name of staton; insert call 2045 Roine (IDO) Temporarily closed, July 1923. 
sn OPO, system telephony. 2050 Reval ; Amend wavelength to 1.900 metres, 
1155 Nauen Amend wavelengths to 3,100 spark, spark. 
and 13,000 C.W. 2155 Moscow.. .. Amend call sign to RAL 
1200 Lausanne Insert call sign HB2; amend wave- 2210 Moscow.. .. Transmission discontinued. 
length to 1,110 metres. 2355 Nauen Amend waveiength to 3,100 spark, 
1305 Renfrew.. Remove from list. and 13,000 C.W. 
1315 Borkum.. Alter call sign to KBM. 


| 
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ADDITIONS. 
Time Station. Call Wave- System. Remarks. 
G.M.T. Sign. length. 


val 0000 Nauen be a . POZ 4,700 C.W. .. Navigation warnings in German, 


French and English. 
0000 Leafield .. 55 . GBL 8,750 C.W. .. Foreign Office News Message. 


6000 Cadiz a iu .. EAC 2,540 Spark .. Press Message. 
0030 Coltano sa Sa .. ICC 10,750 C.W. .. Working with Halifax (Canada). 
ga 0044 Devizes ae ie . GKU 2,100 C. W. Calibration signal. 
— 0105 Cherbourg . 88 .. FUC 3, 300 C. w Weather bulletin. 
ae 0115 Lorient ; s .. FUN 2,800 C.W. .. Meteorological report. 
0120 Sidi Abdallah a . FUA 5,150 C.W. .. Tunisian synoptic report. 
Te 0125 Brest is ox . FUE 2,800 C.W .. Meteorological report. 
0135 Rochefort. a . FUR 3,300 C. W. Meteorological report. 
0140 Ain el Turk 85 .. FUK 3,300 C. W. North African svnoptic report. 
0150 List 82 ss .. KAL 1,250 Spark .. Weather bulletin in plain language 
ee (German ). 
0150 . Leatield Sa 93 .. GBL 8,750 CW. .. News. 
0200 New York .. = .. WSE 2.800 C.W. .. Press message. 
112 0200 Mediouna .. .. CNM 5.000 C.W. .. North African sv noptie report. 
font 0255 Kavite (Philippine I. ). NPO 5,200 C.W. .. Time signals. 
0300 Borkum . .. KBM 600 Spark .. Navigation warning. 
0300 Arlington (U. S.A. ) . NAA 2.650 Spark .. Weather bulletin. 
0300 Key West .. .. NAR 5.700 C. W. . . United States weather report and 
forecast. 
2 0300 Louisburg (Nova e VAS 2.800 C. W.. News. 
0330 Salonica . . SXC 7.000 CW. .. Weather bulletin. 
0330 Arlington (U.S.A. 0 . NAA 2,650 Spark .. Weather bulletin. 
0330 Port Patrick : . GPK 600 Spark .. Navigation warning. 
aoe 0430 Paris 5 i .. FL 8.000 CW. .. News (in French). 
i 0444 Devizes .. e SKU 2.100 C.W. .. Calibration signal. 
0500 List Ss i .. KAL 1,250 Spark .. Weather bulletin in plain language 
(German). 
0530 Le Bourget 2 . FNB 1.400 C. W .. Repetition of 0100 observations. 


0600 Rome, S. Paolo .. IDO 11,000 C. W. News in Italian. Station tem- 
porarily closed, July 1923. 


; 0600 Sevastopol.. 85 .. RCT 2.500 Spark . Weather bulletin. 
; 0600 Moscow et a .. MSK 5, 100 Spark .. Press message. 
R 0630 Le Bourget 855 .. FNB 1400 C.W. .. Special aviation bulletin. 
. 0630 Cairo bee . BVT 1800. C.W. .. Synoptic message. 
0630 Rome, Centocello . ICD 2,250 Spark . Press message. 
0700 Nicolae Ee .. RAK 4,000 Spark .. Press message. 
0700 Coltano 55 Ss . ICC 10,750 C. W. Working with Mogadiscio 
i (Somaliland ). 
. 700 Borkum. Be .. KBM 600 Spark .. Navigation warning. 
0700 Lausanne .. is . HB2 1,100 C.W. .. Aviation weather bulletin. 
Š 0700 Munich 8 ke .. MU 1.825 C. W. . Weather bulletin. 
N 0705 Cran well yi .. GFC 1,300 C.W. 
5 0705 Leuchars es . GFD 1300 CW... 
1 0705 Grain ce sss .. GFG 1300 C.W. .. | Synoptic reports transmitted in 
f 0705 Calshot - ahs .. GFL 1.300 C.W. .. succession by the stations 
0705 Plymouth .. a . GFM 1,300 C.W. . | named. 
0705 Shotwick . 9 8 .. GFO 1300 C. W. 
0705 Renfrew... GER 1.300 C. W. 
= 0705 Borkum Riff Lightv essel.. KBR 600 Spark .. Synoptic report. 
0705 Amrum Bank Li: htvessel KAF 300 Spark .. Weather bulletin in plain language 
(German). 
0710 Freidrichsort Ag . KBK 820 Spark . Synoptic report. 


0715 Lorie it ee 28 . FUN 2,800 C.W. .. Meteorological report. 


0720 
0725 
0730 
0730 


0730 
0730 
0735 
0735 
0740 
0745 
0755 


0800 
0800 
0800 
0800 


0800 


0805 
0810 
0830 
0830 
0830 
6844 
0850 
0855 


0900 
0900 
0905 
0905 
0918 
0930 
0945 


0945 
0945 
0945 
0945 


0950 
0950 


1000 
1005 
1005 
1005 
1005 
1010 
1010 
1015 


1015 
1015 
1025 
1030 


1030 
1030 
1040 
1040 


1045 
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Station. 


Friedrichshafen 


Brest 


Salonica 
Adlergrund Light vessel 


Pillau 


Frankfort on ain 


Danzig 


Rochefort 


Malta 
Berlin 
Breslau 


Bar Harbour (U.S.A 


Constantinople 


Naples 


Rome, S. Paolo 


Mediouna 


Konigsberg. . 


Florence 


-) 


Constantinople, Osmanie. . 


Coltano 
Lyons 

Devizes 
Beirout 


Annapolis (U. S. A.) 


Malin Head 


Coltano 
Paris 


New Holland (Petrograd) 


Land's End 
Sandhaimn .. 
Rome, S. Paolo 


Monsanto 


Casa Blanca 
Bucharest .. 


Mediouna 


Munich 


Le Bourget 


San Diego (California) 
Plymouth T 


Calshot 


Shotwick 
Renfrew 


Friedrichsort 


. Warsaw 


Norddeich .. 


oe 


Amrumbank Lightvessel. . 


Lorient 
Brest 


Swinemiinde 


Coltano 


Adlergrund Ligh vessel 


Christia via . 


List. 


Athens 


Call 
Sign. 


SXA 


Wave- 
length. 


1,300 
2,800 
7,000 

300 


600 
1,875 
1,950 
3,300 
4,500 
2,000 
1,550 


2,750 
3,000 
3,800 
11,000 


5,000 


2,600 
900 
7,500 
10,750 
15,100 
2,100 
6,100 
17,145 


600 
10,750 
6,500 
1,600 
600 
6.200 
11,000 


600 
1,800 
7,400 
1,500 


1,825 
1,400 


9,800 
1,300 
1,300 
1,300 
1,300 

820 
2,100 
1,800 


300 
2,800 
2,800 
1,800 


10,750 
300 
5.400 
1,250 


600 
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System. 


C.W. 
C.W. 
C.W. 
Spark 


Spark 
C.W. 


C.W. 
C.W. 
C.W. 
C.W. 


Spark 
Spark 
C.W. 
Spark 
C.W. 
C.W. 


C.W. 
C.W. 
C. W. 
C. W. 
C. W. 
Spark 
Spark 


T elephony 


C. W. 


Telephony 


C. W. 
Spark 
C. W 


Spark 
Spark 


(To be continued). 
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Remarks. 


Weatherjbulletin 
Meteorological report. 
Weather report. 
Weather report in plain language 
(German). 
Synoptic message. 
Weather bulletin. 
Weather bulletin. 
Meteorologicalfreport. 
Synoptic report. 
Weather bulletin. 
Weather bulletin. 


Press message. 
Weather bulletin. 

Southern Italy weather report. 
Press message in French. Station 
temporarily closed, July 1923. 
Moroccan synoptic report. 

Synoptic report. 

Northern Italy weather report. 

Weather report. 

Naval traffic. 

Press message in French. 

Calibration signal. 

Syrian synoptic report. 

Special dimneyeignal on fullf power 
(until October 15th, 1923). 


Weather forecast and report. 
Press in Italian. 
Neus bulletin in German. 
European weather report. 
Weather forecast and report. 
Press message in English. 
News in Italian. Station tem- 
porarily closed, July 1923. 
Portuguese synoptic report. 
Moraccan weather report. 
Press message in French. 
Weather bulletin. 


Weather bulletin. 
Aerial route forecast. 


Press message. 


Synoptic reports transmitted in 
succession by the stations 
named. 
Synoptic report. 
Press message. 
Synoptic report and forecast for 
North Sea. 
Weather bulletin in plain language. 
Meteorological report. l 
Meteorological report. 
Weather forecast for Western”and 
Middle Baltic. 
Working with Halifax (Canada.) 
Weather bulletin in German. 
News. 
Weather bulletin in plain language 
(German). 
Eastern Mediterranean weather 
report. 
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POLITICS IN WIRELESS. 
THE AMATEUR’S POSITION: A WORD OF WARNING. 


HE purpose of this editorial is to 

point out that in our opinion the 

amateur should at this time take 

a very careful survey of the 
future, and see in what direction events are 
leading him. 

We doubt if any genuine amateur can look 
back a few years without experiencing a 
feeling of honest regret at some of the 
changes which have taken place. 

Formerly, the amateur devoted his whole 
attention to the furtherance and development 
of wireless, and when there arose the necessity 
for joint action on the part of amateurs in 
connection with any threatened encroach- 
ment on their rights, all were ready as one 
body to give the strength which unity alone 
can give to the voicing of their wishes, with 
never a thought of allowing private or 
personal interests to intervene. 

Rivalry in enterprise is essential to 
progress, and healthy rivalry has contributed 
largely to the developments made in the 
science of wireless; this is just as it should 
be. Every amateur should compete with 
other amateurs on the technical side, but 
is there not at the present time far too much 
petty rivalry in what may be described as 
the politics of wireless ? 

Instead of each amateur or group of 
amateurs having at heart, first of all, the 
welfare of the amateurs as a whole, we find 
on every side politics in wireless which lead 
to petty jealousy between individuals and 
between one amateur society. and another. 
Criticism is resorted to far more readily than 
a helping hand, with the result that amateurs 
are drifting further and further apart instead 
of strengthening the bonds of unity. 

If it is our honest desire to help to 
strengthen the amateur's position, then it is 
clearly our duty to put our shoulders to the 
wheel and help instead of standing passively 
aside to criticise others, who, though we 
need not wholeheartedly endorse their every 
action, are nevertheless honestly endeavour- 
ing each one “ to do his bit.” 

There is a lesson we may learn from the 
late war. The outbreak of war found this 
country divided into political parties, no one 


of which was alone strong enough for the 
arduous task which had to be performed. 
What happened has now become history. 
Party politics were forgotten, and petty 
differences of opinion were sunk in the 
interest of forming a strong government 
united in effort to meet the emergency. 
Nobody suggested that every step taken 
and every action of the Government could 
meet with universal approval; the one 
thought which was uppermost was to “ get 
on with the war,” and bring it to a victorious 
conclusion. 

The amateur’s war has not yet begun, 
but that it may commence at any moment 
and that it will be a fight for his very existence 
should be apparent to anyone who is watching 
closely events which concern the official 
position of amateur experimenters. We are 
not yet clear as to what may be the recom- 
mendations resulting from the Broadcast 


Enquiry, nor should it be overlooked how 


vitally the pending revisions to the Wireless 
Telegraphy Act of 1904 may affect our 
activities. 

When an effort is made to emphasise a 
point, particularly in editorials, there is often 
a tendency to indulge in exaggeration in order 
that the views may be more forcibly expressed. 
In this instance, however, we feel convinced 
that no element of exaggeration as to the 
seriousness of the situation has been intro- 
duced. To describe the situation as 
„serious“ is in fact a mild expression. 

If we are to be in a position to assert 
ourselves and to maintain our freedom 
it can only be done by presenting a united 
front, so that our demands shall be made 
with one voice, expressing the wishes of every 
amateur throughout the country. Such 
unity in no way interferes with the freedom 
of the individual nor of separate groups of 
individuals. It is essential that each society 
should be independent as regards its own 
domestic affairs, but where united effort is 
called for, every individual and every party 
must give its support to strengthen the 
position of the amateur community as a 


whole. 
H. S. P. 
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COMBINED HIGH 
AND LOW FREQUENCY AMPLIFIER 


FOR ADDING TO A CRYSTAL ‘RECEIVER. 


This instrument has been specially designed to meet the requirements of the 

listener-in who has become accustomed to the operation of the crystal receiver 

and is desirous of experimenting with valve apparatus. The design given is 

so arranged that it does not become necessary to scrap the crystal set, which 
is made use of in its entirety. 


By F. H. Haynes. 


HEN the need is felt for an 
amplifier to be added to a 
crystal receiver one is some- 
times in doubt as to whether 
to adopt high or low frequency 
‘amplification. In considering the merits 


already audible, that a combination of both 
high and low frequency amplification is 
necessary to give good reception under 
varying circumstances. 

The crystal detector is well known to 
give better results than a detector valve, 


The principle of the circuit employed can be followed from this diagram. The aerial tuning inductance o 


the crystal receiver is used as the tuned anode coil. 


If tt is not desired to go to the trouble of incorporating 


the components into a complete instrument they may be set out as shown and secured to a base board. 


of each system it is obvious that while 
high frequency amplification will extend 
the range of reception and low frequency 
will only render somewhat stronger, signals 


whilst the tendency of the high frequency 
amplifier to be introduced, to self-oscillate, 
compensates for the absence of any direct 
reaction coupling. Thus, the arrangement 
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under description is equal to any three-valve 
receiver, whilst no alteration is necessary 
to the tuning circuit of the crystal set. 
The principle of the instrument embodies 
the introduction of a tuned aerial circuit 
comprising fixed condenser and variometer. 
A valve is arranged as a high frequency 
amplifier connected on the tuned anode 
principle, and makes use of the ‘variometer, 
or tapped or sliding contact inductance, 
of the crystal set. The crystal still functions 
as the rectifier followed by a note magnifier 
connected up through a low frequency 
transformer. No attempt is made to feed 
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transformer. The latter must be of the 
highest grade procurable, and it should 
be ascertained when purchasing that its 
windings consist of no less than 30,000 turns. 
A high step-up ratio is not required, particu- 
larly when the primary is connected in series 
with the crystal detector, as in the present 
case, and transformers can be procured hav- 
ing a turns ratio of about two to one. The 
method adopted for attaching the com- 
ponents to the panel is not dealt with as 
their dimensions, and thus the location of 
holes, varies according to the types procured. 
It is quite easy for anyone possessing a 


Scale drawing of the face of the panel. 


back for the purpose of producing dual 
amplification as it is well known that there 
is nO arrangement capable of easy manipula- 
tion in which improvement is obtained in 
signal strength on wavelengths below 
400 metres. | 

An ebonite panel 5/16 ins. in thickness 
is employed to carry the component appara- 
tus and measures 11} ins. by 7} ins. A 
variometer for aerial tuning is arranged in 
the centre lower half of the panel, and on 
either side are the variable filament resis- 
tances. Between the valve holders, which 
are above the resistances, is an intervalve 


hand brace, an assortment of twist drills, 
and a few taps to effectively mount the com- 
ponents on the panel. In addition to the parts 
already mentioned two condensers will be 
required, one having a value of between 
0:OI and I microfarad and another of 0:0003 
microfarads and also twelve terminals. In 
selecting the latter it is advisable to have 
those of medium size. Small terminals 
not only look unsightly on a large panel, 
but are not convenient for making con- 
nections. 

Wiring up may be carried out either 
with No. 20 S.W.G. copper wire (tinned if 
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preferred) and insulating tubing, or with 
No. 16 or 18 S.W.G. bare wire. The diagram 
of the under side of the panel only indicates 
the points between which leads are to be 
run, and the approximate route they should 
take, depending of course on the space 
occupied by the components. If bare No. 16 
wire is used, as is an excellent arrangement, 
careful consideration must be given to the 
right-angle bends necessary to give good 
spacing to the wires as they cross over 
one another. It is better to solder to the 
terminals (not, of course, the transformer 
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the panel just a little raised above the top 
of the box. 

Before connecting up it is necessary to 
verify the circuit to which the crystal 
receiver is wired. In a few cases a small 
fixed condenser will be found connected 
between the aerial terminal and the induc- 
tance, in which case it must be short-circuited. 
The crystal and telephone terminals of the 
crystal set should be connected as shown in 
the diagram, and if the telephone terminals 
are not bridged with a small fixed condenser, 


- — — — z 


—— 


Under side view of panel showing the wiring. 


terminals) than to hold the wires under the 
nuts. Remember that a good hot clean iron 
is the secret of successful soldering. Do not 
keep the iron too long in contact with the 
parts to be soldered or they will get over- 
heated and burn the panel. If the solder 
will not run, the iron is either dirty or not 
hot enough. As each lead is put in, run a 
pencil line on that lead in the diagram. 
Suitable box work can be constructed to 
house the apparatus on the under side of 
the panel. A fillet along the front and back 


one having a value of 0-001 microfarad must 
be connected across the “ T” terminals 
(crystal set) of the amplifier. 

The operation of the amplifier in com- 
bination with the crystal reeeiver is quite 
simple in view of the fact that there are 
only two tuning adjustments to be made. 
These must be varied more or less simul- 
taneously, and a few hours spent in 
adjusting the outfit will readily reveal the 
necessary settings for producing really good 
reception. 


Readers are reminded that should difficulty be experienced in the 


setting up of this useful instrument, that the 
Answers department of this journal is at their service. 


“ Questions and 


— 
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WIRELESS TELEPHONY. 


A Choke Control Transmitter for Experimenters. 
By W. James. l 


(Concluded from page 546, July, 28th, 1923. 


7.—MEISSNER CIRCUIT. 


HE oscillator circuit of Fig. 1 is 
extensively used, but many advan- 
tages arè to be gained through the 
use of the Meissner circuit of 
Here the aerial circuit contains 
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OSCILLATOR 


tap. The amount’of power transferred from 
the anode circuit is controlled by the coupling 
between coils L and L,. As before, it is not 
always necessary to include the tuning 
condenser C, in the grid circuit, but it is 
certainly a convenience for experimental 


= ø 
Ly aT? 


Fig. 1. Circuit of choke control transmitter, Referring to the oscellutor C, = 0-0002 to 0-001 AF. 


L = 30 to 35 turns, 6” diameter. 
C, = about 0°0003 uF, C, = 0002 uF. R= 10,000 to 15,000 ohms. 
L, = about 350 turns of No. 30 S.S.C., 37 diameter. 
ammeter (hot wire) reading to 0'5 ampere. 
S = 22,000 turns of No. 40 S.S.C., core 4“ in diameter of iron wires and 3” long; 

7 = variable resistance up to 20 ohms; L, = see text. 


L, = 20 to 30 turns of No. 22 D.C. C, 6" diameter, with 3 or 4 taps, 
C = 00005 to 0.002 pF. 
V, = M.O. T.30 or Mullard 0/30B. A = aerial 
Referring to the mcdulator, P = 250 turns of No. 22 D. C. C., 


Ri = abut 02 megohm, 


the tapped inductance L, and prefer- 
ably a shortening condenser (joined in 
series with L as in Fig. 1). The grid 
(excitation) circuit consists of coil L,, tuning 
condenser C, grid 
condenser and leak 
C, and R,, and is 
coupled to the aenal 
coil. The anode cir- 
cuit comprises coil 
L,, tuning condenser 


> 


— 


90006000007 


C,, stopping con- 
denser C, and the 
choke LI. Induc- 


tance L. is coupled 
with the aerial cir- 
cuit. 

The advantages of 
this arrangement are 
the great flexibility 
and the ease with which adjustments are 
made. , 

The wavelength of the aerial circuit is, of 
course, settled by the position of the aerial 


| O 


Fig. 2. Coupled or Meissner circuit. Valves asin Fig. l, 
also L, = 25 to 30 turns of No. 22 D.C.C. on former 
5° diameter, C, = variable condenser 0:0002 uF. 


work until the proper value of inductance for 
coil Li is found. The anode circuit requires 
careful adjustment, and it may be found 
possible to dispense with the tuning con- 
denser C,. This con- 

c Sv denser should be 
carefully insulated to 
withstand a pressure 
considerably greater 
than that applied to 


the anode of the 
valve, and in ad- 
dition, its losses 


ought to be made 
small by proper de- 
S 


OSCILLATOR 


ign. 

The coil L may be 
the same as coil L of 
Fig. I; also coil L, 
and condenser C}. 
Coil L may consist of 25 to 30 turns of 
No. 22 D.C.C., wound upon a tube 5 ins. in 
diameter, or any equivalent inductance with 
a few taps. The turns should be spaced a 
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little. Condenser C, may have a maximum 
value of 0:0002 „F, but if the experimenter 
has no variable condenser of this size which 
will safely deal with the voltage, it is 
recommended that he does not employ one 
at all. | 

The anode and grid circuits ought not to 
be coupled together, but each should couple 
with the aerial circuit. It may be found that 
short wavelength oscillations are produced 
through the anode and grid circuits because 
of capacity and magnetic coupling. These 
oscillations are often confined to these 
circuits, not passing to the aerial circuit at 


Fig. 3. Basket coil with taps. No. 18 D.C. C. wire wound 
material. Sometimes a 
Suitable for 


upon ebonite or other ineulating 5 
wooden former with wooden pegs is used. 
small power transmitters. 


all. They may be prevented by proper 
proportionment and a little careful adjust- 
ment. : 


_ 8.—ARRANGEMENT OF THE COILS. 


A number of suitable coils are given. 
For small power sets the coils mgy very well 
be basket coils (Fig. 3) wound with heavy 
gauge or stranded wires, a few tappings 
being taken and clips used for connections. 
For larger powers the aerial coil may be 
wound with copper ribbon, the coil preferably 
being held together with a few strips of 
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ebonite, and connections being made with 
clips (Fig. 4). | | 
It will be noticed the portion of the aerial 
coil (Fig. 1) between the aerial tap and earth 
carries a much higher current than the 
remaining portion, which is included in the 
anode tap circuit. Therefore the aerial coil 
could be made in two portions, one of heavy 
gauge copper and the other of thinner copper 
since the anode circuit only carries a small 
current. This is arranged for in the par- 
ticulars given above. The grid coil is 
usually wound upon a former which may 
rotate or slide inside the aerial coil (Figs. 
5 and 6). The anode coil (Fig. 2) 
may also be constructed in this 
fashion, although some may prefer 
the arrangement in which the aerial 
coil is the central one, with the 
grid and anode coils on either side. 


g.—THE MODULATOR ACTION. 

Before describing the construction 
of the modulator, it may be helpful 
to discuss the operation of modula- 
tion. 

The oscillator is capable of gener- 
ating continuous waves, and what 
we wish is to so modulate them 
that the energy which is collected at 
the receiver will, after rectification, 
produce sounds in the telephones 
precisely the same as those spoken 
before the microphone (allowing no 
distortion in the receiver, of course). 

The continuous waves may be 
modulated in several ways, but the 
particular method we are interested 
in varies the voltage applied to the 
oscillator, and therefore the power 
output. To be successful the oscil- 
lator must be so adjusted that the 
power output really is varied exactly 
according to the anode voltage, and further, 
the oscillator must be arranged so that it 
will respond equally well when the anode 
volts rise above the normal value as well as 
when the voltage falls below normal. 


It will be noticed that the anode current 
for both valves (Fig. 1) flows through the 
choke coil L,, and the valves are in parallel. 
When the microphone is disturbed by speech 
its resistance varies in accordance with the 
diaphragm vibrations, and the current in the 
primary circuit which includes the primary 
of the transformer is varied. Voltages are 


582 


induced by transformer action in the 
secondary circuit; therefore the input 
circuit of the valve has applied to it voltages 
corresponding to the microphone variations. 
Normally the valve is passing between 
filament and anode a steady current, but 
now this current varies according to the grid 
potentials. If there were no impedance 
between the anode voltage supply and the 
modulator anode, the supply current would 
simply vary and supply the demands of the 
modulator valve. Nothing would happen 
to the oscillator, t.e., there would be no 
modulation of the continuous waves. It is 
the purpose of choke L}, to maintain the 
supply current appreciably constant to 
changes in current of telephone frequency. 
When this is the case, if the grid potential of 
the modulator for an instant is less than 
normal, so that the anode current is reduced, 
the oscillator is forced to take more current, 
since the choke coil prevents any change in 
the supply current. Now the only way to 
force more current through the oscillator is 
by an increase in the voltage. Therefore the 
voltage applied to the oscillator varies 
according to the speech. The normal oscil- 
lator and modulator currents are generally 
about the same, so that if the modulator 
current falls to zero, the oscillator current 
rises to twice its normal value. At the same 
time the voltage must also be doubled, so 
that at the instant considered the power 
output is four times the normal power, 
i. e., the power when not modulating. When 
the modulator has a voltage applied to its 
grid circuit so that the anode current rises, 
the oscillator voltage and current falls. 
The power generated by the oscillator, 
therefore, varies according to the speech 
signal, and the oscillator must be so adjusted 
that it is capable of deliveriig power propor- 
tional to the voltage when the volts vary 
from normal to a very low value (theoretically 
to just a few volts), and also when the voltage 
rises to about twice normal. 


The operation may perhaps be made a 
little more clear by the following explana- 
tion. 


Suppose (as it actually does) the current 
through the choke varies by, say, Io per cent. 
If the inductance of the choke is ro henries, 
the frequency of the variation is 1,000 cycles, 
and the average value of the supply current 
is 100 mA. , 
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Then the voltage drop across the coil, 
which is given by— | 
anfLI volis=2 X 3°14 X 1000 X IO XO-I XO 

=628 volts. 


If the supply pressure is 1,000 volts, the 
voltage across the anodes and negative H.T. 
will vary from (1,000—628) to (1,000+628), 
or from 372 to 1,628 volts. 


— 
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Fig. 4. Suitable for a larger power transmitter as 

described. The helix consiste of 10 turns spaced 

4“ apart, outside diameter about 9’, Connection for 

aerial and anode tap ts made with clips. The gri 

coupling coil is the small cylindrical. coil, 5° in 

diameter wound with 20 to 30 turns of No, 22 D.C.C. 
suitably mounted. 


10.—THE MODULATOR CONSTRUCTION. 
Referringg now to the modulator, the 
fluctuation in grid voltage must have 
sufficient magnitude to vary the anode 
current from nearly zero to nearly twice 
normal. This requires a considerable voltage 
change, which is only obtainable through the 
use of a transformer. For values larger than 
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about 50 watts it is generally necessary to 
use a speech amplifier, but in the smaller 
power sets sufficient power is generated in 
the microphone circuit to properly operate 
the modulator valve. The microphone may 
be of any standard manufacture, special 
microphones not being generally available 
to the experimenter. The primary winding 
of the transformer should be designed to 
work with the microphone, and the secondary 
to supply the highest possible voltage. For 
general purposes the primary winding may 
consist of 250 turns of No. 22 D.S.C., and the 
secondary 22,000 turns of No. 40 S.S.C. 
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the amount of power in the microphone cir- 
cuit, and therefore the degree of modulation. 
The inductance of the secondary winding 
being very high, and because grid current 
may flow, it is usual to shunt the secondary 
with a resistance R, which may be about 
0:2 megohms. This helps to prevent dis- 
tortion by providing a constant load for the 
transformer. Obviously, if the load varied 
a good deal during speech, through varying 
grid currents flowing, the secondary voltage 
would vary according to the magnitude of the 
grid current, and the voltage would vary on 
this account. The battery X is provided 


Fig. 5. Here the aerial coil is wound with bare No. 14 wire with the turns spaced. Tappings 


are taken to sockets, and connections for the aerial and anode tap are made with plugs. 
grid 


The 


coil rotates inside the large coil. The dimensions are given. 


copper wire wound upon a former 1 in. in 
diameter and 3in. long. The core may be 
built up of stampings or of No. 24 iron wire, 
and: will have a diameter of about ; in., 

allowing for the thickness of the former. 
The iron circuit must not be closed, i. e., there 
must be a small air gap. A transformer 
which was largely used in the R.A.F. Mk. III 
transmitter has a core of iron wires b in. in 
diameter and 4ins. long, with a primary 
winding of 360 turns of No. 22 D.S.C., and 
T winding of 20,000 turns of No. 40 


Resistance R, which may be variable 
up to about 20 ohms, is included to control 


to give the grid of V, a suitable negative 
potential. It should be varied for best 
operation. 

To make sure the load current to telephone 
frequency variations is almost constant, the | 
reactance of the choke L, at the mean speech 
frequency should be made two or three 
times the impedance of the oscillator. The 
normal impedance of the valves suggested 
in section 4 is about 12,500 ohms. Now 
reactance ponvies. 

2T, 

Then a suitable inductance is about 


—3 X 12,500 or 8 henries. 


2 X 3°14 X 800 


reactance 2. or L = 


584 THE WIRELESS WORLD AND RADIO REVIEW 


On account of the steady anode current 
which flows through the choke, the iron 
core should have an air gap, and it is usual 
to design it so that the number of turns is 
relatively high with a corresponding low flux 
density. A suitable choke may be constructed 
as shown in “ Wireless Theory,” page 520, 
July 21st issue, Fig. 76, provided an air gap 
about 0-1 in. wide is provided in the core. 
For small transmitters, when “R?” or 
similar valves are used, the choke may 
consist of 20,000 turns of No. 40 S.S.C: 
wound upon a core § in. in diameter and 4 in. 
long. 


I1.—OPERATION. 

It will be noticed the speech currents pass 
through the coil L,. This coil, however, is 
designed so that its reactance is large to 
radio frequencies, but low to telephone 
frequeneies, and besides the reason given 
for its use in Section 5 it keeps the 
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Fig. 6. Plan of the coils shown in Fig. 5. 


high frequency energy out of the modulator. 
The condenser C (Figs. 1 and 2) takes a 
charging current which is supplied by the 
modulator, but if its capacity is kept reason- 
ably low (0:0005 to 0-002 uF) it will not be 
a cause of speech distortion. 

For successful telephony transmission, the 
voltage of the H.T. supply is generally 
somewhat less than the voltage which, with 
the same valves, would be used for ordin 
morse transmission, so that although, if the 
valves suggested are used, the rated normal 
anode voltage is 1,000 to 1,250 volts, it is 
advisable to employ about 800 volts. The 
normal anode current of the oscillator should 
then be adjusted by changing the value of 
the grid potential, so that it is about one-half 
the normal value when the set is used purely 
as an oscillation generator for morse trans- 
mission. That is, the oscillator is adjusted 
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for maximum aerial power, and then the 
aerial current is reduced to about half this 
value by adjusting the grid potential, 
i. e., increasing the value of the grid leak and 
adjusting the grid coupling. The grid bias 
of the modulator is also adjusted so that the 
modulator current is about the same as the 
oscillator current. 

It is helpful to provide a small power 
lamp in series with the anode of the 
modulator. If the lamp is heated to a 
dull heat by the normal steady current, it 
will be made brighter by the fluctuating 
current caused by speaking into the micro- 
phone. Some experimenters couple a tele- 
phone receiver to the modulator in order to 
hear their own speech, but the power output 
of the microphone being quite small, it is 
not recommended to include a winding on 
the microphone transformer for this purpose. 
It is better to make use of a wavemeter or 
a crystal receiver suitably coupled. The 
best results are naturally obtained through 
working with a distant station possessing a 
good receiver. It is as well to remember 
that what is heard at the receiver is the 
change in amplitude of the transmitted wave. 

When proper adjustments are made it 
will be found the aerial ammeter only varies 
slightly while speaking, although the aerial 
current is greater than when not speaking. 

It should be emphasised that good modula- 
tion will only be secured when the oscillator 
is adjusted so that the power output varies 
exactly ın accordance with the varying voltages 
generated across -the oscillator, and further, 
the voltages may fall to a low value and 
rise to a high one compared with the 
normal value of applied H.T. 

It, is of course quite possible to connect 
valves in parallel, and those who prefer to 
use small power valves may wish to use, say, 
two as oscillators and two as modulators. 
The modulator valves are simply connected 
in parallel, and no circuit alteration is 
required, but in the case of the oscillator, 
where a second valve is used, the value of 
the grid leak will need to be changed. Since 


the negative potential given to the oscillator. 


valve grid depends upon the grid current 
and the resistance, joining two valves in 
parallel will double the grid current, therefore 
the grid leak resistance should be halved. 
Aerials and earths have -been fully dealt 
with from time to time, and we would simply 
point out that the range may very often be 
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greatly increased by half-an-hour's attention 
to this portion of the transmitter. 

The power supply often presents diffi- 
culties, and will be dealt with in a later issue, 
but there is one point which should be noticed, 
which is this. When using the choke 
control method of modulation do not connect 
large condensers across the H.T. supply, or 
the action of the choke may be entirely 


upset. 
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12.—Layout. 

A layout is not given because experimenters 
usually prefer to make their own arrange- 
ments. A good plan is to mount every 
component upon a large board, bearing in 
mind that the oscillator circuits require most 
attention. Particular care is necessary with 
the oscillator circuits in order to prevent 
losses or circuit changes through the use of 
long flexible leads. 


Lincoln Experimental Station. 


The accompanying photograph of 5 ZV 
may be described as representing a typical 
experimental station and is the work of 


the components permit of tests being carried 
out and general experimental work under- 
taken. The apparatus is arranged to occupy 


Experimental Transmitter 5 ZV. 


Mr. W. Herring of Lincoln. It is obvious 
that very little attempt has been made to 
produce an outfit of beautiful instrument 
finish, yet the general design and layout of 


a minimum of space, and being housed in a 
cabinet it can rapidly be put away without 
disconnecting or rearranging the com- 
ponents. 
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A PRACTICAL COURSE IN THE PRINCIPLES OF WIRELESS 


EXPERIMENTS 


FOR THE RADIO AMATEUR 


By Maurice CHID. 


Vice-Chairman of the Radio Society of Great Britain. 


EXPERIMENT NO. 13. 


To show the effects in the plate circuit 
of a valve when the latter is rectifying 
by the grid condenser method. 


The apparatus required is as follows :— 
R' valve and socket. 
Filament resistance. 
Milliamperemeter scale reading 0 to 5 m.a. 
6-volt accumulator battery. 
Telephone transformer. 
Fixed condenser, 0.001 mfd. 
Leak resistance, 2 megohms, 
Two single-pole switches. 
Four dry cells. 


The apparatus should be connected up 
as in Fig. 22. The low resistance winding 
of the telephone transformer is connected 
through a single-pole switch to the tour 


TELEPHONE 
TRANSFORMER 


dry celis in series. The high resistance 
winding of the telephone transtormer is 
connected to the grid of the valve and one 
side of the o-oor mfd. condenser, the remain- 
ing side of the latter is joined to the negative 
filament terminal of the valve. The milliam- 
peremeter ıs placed in series between the 
H.T. battery and the plate of the valve. 
The leak resistance is connected through 
aà single pole switch across a fixed condenser. 
On the valve lighting and the switch “ X ” 
being opened, a certain plate current will be 
registered, the amount depending on the H.T. 
volts and the filament temperature. For an 


the switch Y was closed. 


“ R” valve with 60 volts the current may be 
to the order of 1 to 1} miliiamperes. On 
closing the switch Y an induced E. M. F. 
in the transformer winding connected to the 
valve will cause the fixed condenser to 
become charged. This will result in the 
milliamperemeter needle moving either to 
a higher reading or to a lower reading. 
It should be noted that if the reading 
tends to be higher, it will only be in the form 
of a momentary movement. If now the 
switch “ Y”? is opened, another impulse 
will be given to the fixed condenser, and the 
effect on the milliamperemeter will be 
opposite to that which was obtained when 
In this case, 
if the needle indicates less current, the 
deflection from normal will be considerably 
greater than in the first test and will probably 
be of a fairly permanent character, providing 
the insulation of the valve socket is very 
high and that of the fixed condenser also. 
It is important that the switch “ X,” 
together with the leak resistance, is highly 
insulated, not only in their own parts, but 
also from the bench or table on which the 
experiment is being made. The lever of the 
switch must be well insulated with good 
ebonite, in order that when it is handled 
no leakage occurs through the hand of the 
experimenter. 

To hasten the return of the milliampere- 
meter needle to normal, the switch “ X ” can 
be closed. If we assume that every time the 
switch “ Y ” is opened the effect is to shut 
off the plate circuit current, the switches 
“ Y” and “ X” can be operated alternately 
and the effect repeated many times. If 
preferred, the closing of the “ Y switch may 
be caused to produce a diminution of plate 
circuit current by either reversing the battery 
connections of the transformer, or reversing 
the secondary connections of the valve and 
fixed condenser. 


\ 
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The chief point to note in this experiment 
is that there is a very considerable change in 
the plate current when it tends to decrease 
compared with the momentary increase 
which takes place when switch “ V' is 
operated. 

With a little patience, it will be noted that 
the faster witch Y is operated (i. e., 
opens and closes the battery circuit of the 
transformer), the more rapidly must switch 
X be operated in order that the milliam- 
pere needle shall return to its normal reading 
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before the following operation of “ Y.” 
In actual practice the switch “ X ” is elimi- 
nated and the leak resistance is permanently 
connected to the fixed condenser in order 
that the normal plate current may be 
restored sufficiently rapidly, as the frequency 
of the currents affecting the grid is far more 
rapid than the hand operation of “Y” 
could ever be. 

If four dry cells are found to be rather too 
much to give useful readings, of course the 
number may be reduced. 


EXPERIMENT NO. 14. 


To cause a 3-electrode valve to act as 
a detector of high-frequency oscil- 
lations :— 
Apparatus required :— 
3-contact tuner. 
Fixed condenser, 0.0003 mfds., with one leak 
resistance of 2 megohms. 
“R” valve. 
Filament resistance, 8 to 10 ohms. 
6-volt accumulator battery. 
Variable H.T. battery. 
Telephone transformer. 
Buzzer wavemeter. 


The apparatus must be joined up as in 
Fig. 23. The filament temperature, together 
with the value of the H.T. battery volts, 
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Fig. 23. 


must be adjusted until the maximum 
strength in the telephones is obtained, 
when the tuner is adjusted to any given 
wavelength to which the wavemeter is set. 
The wavemeter should be placed at sufficient 
distance from the tuner in order that its 
signals shall be only just audible when the 
maximum sensitiveness of adjustment of 
the valve is obtained. When once the 
position of the filament resistance and the 
voltage of the H.T. battery has been deter- 
mined by tle above method, the only 
adjustments that the experimenter need 
vary are those on the tuner itself. The action 


of this circuit is precisely similar to that 
which was noted in the case of Experiment 
12, the only difference being that the varia- 
tion in plate current from normal is detected 
by means of the induced impulse in the 
secondary of the telephone transformer 
which is connected to the telephones ; 
hence the sound in the telephones gives a 
comparative measure of the plate circuit 
current variation. 

The alteration of the plate circuit current 
from normal is caused by high frequency 
potentials charging up tlie grid condenser by 
virtue of the oscillatory currents in the aerial 
circuit and tuner. See Experiment 13. 

The method of operating the tuner is 
exactly the same as has been already given 
in Experiment 9. 

Nore.—In making the adjustments on the 
three-contact tuner, it is practically essential 
that the hand does not come in contact 
with any of its metal parts as, if so, there 
will be either a complete cessation or a 
very great reduction in the strength of re- 
ceived signals. The tuner circuits may be 
improved with variable condensers as already 
indicated in Fig. 15. 


We have pleasure in announcing that 
the Presidency of the Schools Radio Society, 
concerning which a note appeared in 
our last issue, has been accepted by 
Dr. W. H. Eccles, F.R.S. 

As President of the Radio Society of 
Great Britain, Dr. Eccles is well known to 
most of our readers, and the Schools Radio 
Society is to be congratulated on the honour 
it has received from so illustrious a personality 
in the sphere of radio science. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEOR 


-X VIII. 


The series has been specially arranged so that the reader who follows 
each section as it appears will have obtained a complete wireless education 
with a minimum of time and trouble, and he will be in a position to 
successfully design his own wireless equipment. 

The last sections deal with series and parallel circuits, damping, choke 


coils, and transformers. 


By W. JAMES. 


37.—Transformer Design. 


T is not intended to discuss fully the 

design of transformers. The object 

is to give a safe, practical method 

which will enable the experimenter 
to design his own transformer. In general 
the experimenter who wishes to build a 
small transformer has to choose the size 
of the iron core not from the results of cal- 
culation so much as from the size of 
_ stampings which he is able to purchase. 

It might be mentioned here that when the 
transformer is to be operated at a definite 
load it is best to arrange the design so that 
the copper losses are equal to the core losses 
at the load at which the transformer will 
generally work. At higher and smaller loads 
the efficiency will be less. If the transformer 
will be required to work partly loaded for 
the longest time, 1t will be better to make the 
copper losses greater than the core losses. 

Suppose we wish to build a transformer 
of the core type to step up the voltage 
from I10 volts, 50 cycles, to 1,000 volts; 
secondary load 250 watts, core to be of 
alloyed steel such as stalloy. 

We will start by assuming the power 
factor at full load is o-g and the efficiency 
go per cent. We can now find the fuil load 
primary current. On account of go per cent. 
efficiency the primary watts at full load 
250 
| 0-9 
of the power factor the apparent watts 


are equal to = 277 watts, and because 


will be 2 = 308. The line current is then, 


0-9 
308 
say rr 2°8 amperes. The secondary 
full load current is 2 = 0-2 amperes. 
1000 


The fundamental equation given above“ is 
E=444BANf Xx 10o- volts. 


* Wireless Theory, page 522, July 21st issue. 


Now, E = 110 volts and f = 50. We do 
not know B, A or N (the maximum flux 
density, the cross section, or the number 
of turns). 


(1) The Iron Circuit. 

When the frequency is only 50 cycles, 
and best quality transformer stampings 
are to be used, the maximum flux density 
may safely be 50,000 to 60,000 lines per 
sq. in. With poor quality iron it is not 


safe to use a higher value than 30,000 lines- 


per sq. in. If we take the safe value as 50,000 
lines per sq. in., we can write in this value 
of B in the equation. 

Another point which has to be decided 
is the best ratio of core width to depth. 
If the core is square, less copper is required. 
When a rectangular core 1s used, more copper 
is required, but the other important factor, 
the cooling surface, is larger. It is considered 
good practice to make the core depth about 
I°5 times the core width. 


(2) The Number of Primary and Secondary 
Turns. 

The next factor to be cleared up is the 
number of turns per volt. We will assume, 
from our experience, that there will be 
between two or three turns per volt. Suppose 
we assume as an average figure there are 
to be 2:5 turns per volt. We find the number 
of primary turns at once is equal to 110 X 2'5 
= 275 turns. The number of secondary 


turns (assuming, of course, losses are 


negligible) is then given by Np xX 75 
(Ve being the total number of primary 


as 


turns and E the voltage ratio). Since 
N, = 275 turns and the voltage ratio 
1000 


110 
turns required is 275 X 91 = 2, 500. 


is = 9 'I the total number of secondary 
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(3) The Area of the Core. 


We have now found all the values required 


except the core area, which is easily obtained 
by putting the values in the equation and 
working out. 
Thus E = 4-44 BA Nf x 10-8 
8 E x 10-8 
ae 444 BN NN 
Now E = 110, B 50,000, N = 275, f = 50. 


Then A -= ————220. X 108 
444 X 50,000 X 275 X 50 


= 3:6 sq. ins. 
This value represents the area of the cross 
section of the iron itself. On account of the 
insulation on the surface of the laminations 
the total area will be somewhat greater. 
If we decide go per cent. of the gross area 


is iron, the core should be oq = 48. ins. 


so that we may decide the core width shall 
be 1-6 ins. and its depth 2:5 ins. 

We have now decided suitable values for 
the core cross section and the number of 
turns. We have now to choose a gauge 
of wire for the primary and secondary 
which will safely carry the current, the 
insulation, the space occupied by the windings 
the length of the core and yoke, and then 
to work out the iron and copper losses, and 
so find whether the design is satisfactory. 
If the losses are too high, and the estimated 
working temperature is too high, the design 
must be modified. 


(4) The Gauge of the Wire. 


At full load, the primary winding has to 
carry a current of 2:8 amperes, and the 
secondary 0:25 amperes. It is safe to allow 
a current density of 1,200 amperes per sq. in.; 


be esol 
therefore the area of the primary wire is TOT 


À 0:25 
= 0:0023 sq. ins., and the secondary 155 
= 00021 sq. ins. From the wire tables, 
the nearest gauges of wire are No. 17 S. W. G. 
and No. 27 S. W. G. Each wire should be 
double cotton covered. From the tables we 
find we may wind 14-7 and 36-8 turns per 
in. respectively, and 216 and 1,450 turns 
per sq. in. respectively. Allowing 10 per 
cent. extra space for unskilled winding, 
we will estimate 13 and 33 turns per in. 
and 169 and 1,090 turns per sq. in. of winding 
space respectively. 


THE WIRELESS WORLD AND RADIO REVIEW 


589 


We therefore require 565 =1-6 sq. ins. of 


winding space (A x B, Fig. 91) for the 
2,500 


ome = 2'3 sq. ins. for the 


primary, and 


secondary. 

The coils will be wound upon formers 
having the shape of the cross section of the 
core, plus an allowance all round for insula- 
tion. In the case of the primary we shall 
allow a covering for the core upon which the 
primary will fit 4in. thick, and in the case 
of the secondary } in. thick. 

Now let us assume the length of the winding 
space A, Fig. 91, is 4 in. If we make the 
length of the primary and secondary 3+5 in. 


Fig. 91. Dimensions of the core which is built up of 
10 to 14 mil. laminations of transformer steel. 


we leave sufficient room between the ends 
of the windings and the core. The depth of 
the primary winding is obviously equal to its 
cross section divided by the length allowed, 


in this case 16 = 0°46 in., or say 0°5 in. 


allowing for a sheet of insulation between 
layers. The depth of the secondary is 


= = 0:66 in., or say 0:75 in., allowing for 


5 
extra insulation. The width of the winding 
required is then equał to the sum of the 
quantities shown in Fig. 92, which includes 
a space of 0 · 4 in. between the coils, and is 
equal to 2 ins. 


(5) Losses. l 

We have now full particulars of the coils 
and the iron core, and we should next 
determine the approximate losses. 
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(6) Copper Loss. 


The copper loss is found by working out 
the resistance of the windings, and then 
using the formula watts=/? R. 

Mean length of ata) turns 


2 (2:35+3:25) = I1-2 ins. 
Mean length of secondary turns 


=2 (2:85+3:75) = 13:2 ins. 
Total length of primary 

ae oo = 385:5 yds. 
Total length of secondary 

„ 8 = 917 yds. 
Resistance of No. 17 S. W. G. 

=0:00976 ohms per yd. 
Resistance of No. 27 S. W. G. 

=0'1138 ohms per yd. 
Resistance of primary 

=0:00976 x 85 · 5 0 · 834 ohm. 
Resistance of secondary 

0 138 X 917 1044 ohms. 
Watts lost through primary resistance at full 
load I. 2 R, 

22840. -834=6°54 watts. 
Watts lost through secondary resistance at 
full load I. R, 
=0:25? 04 · 46.52 watts. 

Total loss 6:54 76:52 = 13.06 watts. 


Mh heh hhh hhh Mh hehe 


SSNS‘ 


Fig. 92. Leading dimensions of the transformer. 

The primary winding has 275 turns of No. 17 D. C. C 

and a sheet of paper is placed between each layer. 

The secondary winding has 2,500 turns of No. 27 

D.C.C., with each layer separated with a sheet of thin 

paper or oiled silk. The coils should be tapped with 
empire cloth. 
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(7) Iron Loss. 
Volume of core=3-6 x (9°8+8)=64 cubic 
inches. 
Now I cubic inch of transformer steel 
weighs 0-28 lb. 
. Weight of core=64 x 0-28=18 lbs. 


$ 


X 
— 
LIE 


0 20 30 40 
AMPERE TURNS PER INCH LENGTH 


Fig. 93. The upper curves show the watts lost per 

pound of transformer steel at various flux densities. 

The lower curves show the ampere turns per inch 

length of the magnetic circuit required to produce 
various flux densities. 


In Fig. 93 we have curves showing the 
total watts lost per pound for various flux 
densities, the frequency of the supply 


— — — i —— 


Ber * 
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pressure being 50 cycles. The curves actually 
refer to laminations 0-015 in. thick, but the 
error will not be great for slight variations 
in the thickness. Referring to the upper 
curve, special alloy sheet steel, we find with 
the flux density 50,000 lines per sq. in. the 
loss is 0-6 watts per pound. The total core 
loss is therefore 0-6 x 18=10°8 watts. 


(8) Magnetising Current. 

Up to the present we have assumed the 
magnetising current negligible, but we may 
at this stage find the maynetising current, 
and see that the design is such that it is 
reasonable. Referring to Fig. 93, we have 
plotted ampere turns per inch length and 
flux density. In our case the flux density 
is 50,000, and from the curve we require 
5 ampere turns per inch length. This 
amount will be greatly increased if the 
magnetic joints are poor. 

The length of the magnetic circuit is 

2X (441-6) + 2x 1:74+1°6)=17'8 ins. 
Therefore the total ampcre turns 

=17°8 x 5=89. 
The magnetising current 


Ampere turns 89 
Primary turns Xx 1-4 275 X 14 


=. 23 amperes. 
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(9) Efficiency. 
The efficiency is equal to the output divided 


by the output plus the losses, or closely, 
TS 250 X 100 or. 
Efficiency % 250 + 13:06 + 10°8 91 % 
(10) Temperature Rise. 
The temperature rise is roughly given by 
250 X Total watts lost 
cooling surface in sq. ins. 
degrees centigrade. 
In the above example the total watts lost 


= 23:86 watts. 
The cooling surface is roughly 150 sq. ins. 
temperature rise = — . = 39° C. 


The design is therefore satisfactory. It will 
be noticed the secondary voltage at full load 
is not quite 1,000 volts. Actually it is 
practically 0°25 (101 +0-823 X 9*1?) = 42 volts 
less. This is easily allowed for by increasing 
the number of secondary turns slightly. 

Fach layer of winding should be separated 
from the next with a layer of paper or thin 
empire cloth. The coils should be tapped 
before assembling the core. 

When the secondary voltage is to be above 
1,000, it is advisable to split up the secondary 
into sections, each of which should be suffi- 
ciently insulated. 


Metres or Kilocycles ? 
From our New York Correspondent. 


they have been rated according to wavelength 

in metres. Thus we speak of a transmitter of 
200 or 360 metres, or of a receiving set designed 
to tune over a range of 200 to 1,000 metres. Since 
the distribution of wavelengths has been given 
such serious consideration it has been found that 
wavelength bands can be more accurately pictured 
when expressed in terms of kilocycles than wave- 
length. The simple formula for wavelength is 


300,000,000 


Geer the first use of tuned circuits in radio 


A = 


where à is the wavelength, f the frequency, and 
300,000,000 the distance in metres travelled by 
an electric wave per second. From this you 
will see that the frequency is determined by the 
formula 


300,000,000 
f= 
where the constants are the same as above. 
The important factor in determining the separa- 
tion of wavelength required between transmitted 


stations for non-interference is determined not by 
the difference of the wavelength in metres, but 


by the difference of frequency expressed in cycles. 
To save writing zeros, the term kilocycles is em- 
ployed, indicating 1,000 cycles. For example, 
100,000 cycles is equal to 100 kilocycles. 

To illustrate the point just made, 50 trans- 
mitters can operate simultaneously at wavelengths 
between 150 to 200 metres for the difference 
in kilocycles is 2,000 to 1,500 or a separation 
of 500 kilocycles. On the other hand only one 
station can operate at a time between 1,000 and 
1,050 metres for the difference between them is 
only 14 kilocycles. 

The disadvantage in rating radio circuits in wave- 
length became so apparent at the Second National 
Conference held at Washington, D.C., in March 
that the recommendation was made and adopted 
by the Department of Commerce and other Govern- 
ment Departments that circuits should be rated 
in kilocycles. The wavelength in metres will be 
given, however, enclosed in parentheses after the 
kilocycle rating. 

For all practical purposes the value of three 
hundred million metres per second is satisfactory 
in determining the frequency, but for those who 
wish to be entirely accurate the value of 299,82U 
should be employed. 


c 
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Wireless Club Reports. 


Contributions to this section are welcomed. 
Reports should be as concise as possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 


will receive special consideration with a 
view to publication. 


An Asterisk denotes affiliation with the Radio 
Society of Great Britain, 


Smethwick Wireless Society.* 

An interesting and profitable discussion on the 
latest types of circuit took place on July 2lst. 
At the same meeting Mr. A. C. Hulme (5NH) 
gave some remarks on the subject of his trans- 
missions, and experiments were conducted with 
the Society’s apparatus. 

Hon. Sec., Ralph H. Parker, F.C.S., Radio House, 
Wilson Road, Smethwick, Staffs. 


Radio Society of Bradford-on-Avon. 

A very interesting lecture was delivered by 
Mr. L. Boxwell on Thursday, June 28th, entitled 
“ Direction Finding.” 

The lecturer dealt with the early attempts 
made in direction finding, leading up finally 
to the apparatus now used for marine and 
aeronautic purposes. 

Hon. Sec., H. Helps, 4. Ivy Terrace, Bradford-on- 
Avon, Wilts. 


Paddington Wireless and Scientific Society. 

On June 25th, the members proceeded to Stan- 
more for a field day, and before lunch the following 
apparatus was erected :— 

Inverted L aerial supported by 30-ft. portable 
masts (a 6-ft. kite was flown supporting 200-ft. 
aerial), Bellini-Tosi aerial and radiogoniometer 
for direction finding; portable 
frame aerial with two H.F., de- 
tector and two L.F., mounted on 
a motor cycle and side-car. In 
addition to the receiver previously 
mentioned, the following members 
provided receivers :— Mr. A. L. 
Beak, detector and two L.F.; Mr. 
G. Turton, two H.F., detector and 
L. F.; and Mr. A. Hoban, units for 
demonstration to junior members. 

Lunch and tea were partaken of 
at The Vine, Stanmore, and 
the catering arrangements were 
much appreciated. (Other Societies 
please note. ) 

Useful results were achieved by 
Messrs. Beak and Turton, and by 
the Hon. Seretary, reception in- 
cluding telephony from London 
amateurs, British and Continental 
air stations, and concerts from 
Radiola and others. 

Particulars of membership can 
be obtained from the Hon. Sec., L. 


Bland Flagg, 61, Burlington Road. ! 2 — 
Transmitting station SDN af Sheffield; belonging to Captain L. Haleambe. 


Bayswater, London, W. 2. 


Stratford-upon-Avon Wireless Society. 

A successful exhibition was held by the Society 
in the Public Hall on Monday, July 2nd. Both 
amateurs and the Trade were well represented 
in the exhibits. 

The hall was gaily decorated, and a fairly large 
audience was entertained with broadcasting from 
London, Birmingham, Cardiff and Manchester. 

The membership of the Society is growing 
rapidly, and it is hoped that the Grammar School 
boys will join in the near future. It is suggested 
that non-experts, wishing to enjoy the broadcast 
programmes, should be admitted to membership 
at a nominal fee. 

Hon. Sec., E. W. Knight, 17, Park Road, Strat- 
ford-upon-Avon. 


Radio Association of South Norwood and 
District. 

The meeting held on Thursday, June 29th, 
was opened with the presentation of a four-way 
crystal panel to Mr. R. T. Mayes, winner of a com- 
petition for the junior members for the best home- 
made crystal set. 

A discussion on Modern Receiving Circuits ” 
was then opened by Mr. C. H. P. Nutter (5 DB) 
and Mr. J. L. Jeffree (5 FR). 

Hon. Sec., C. H. P. Nutter, Radio Corner, 243a, 
Selhurst Road, Norwood Junction, S. E. 25. 


Leyton and District Wireless Club. 

A successful meeting was held on Monday, 
July 2nd, when a demonstration in polishing was 
given by Mr. F. Browne, followed by a very in- 
teresting lecture by Mr. P. J. Slade, entitled 


The Elementary Principles of Wireless.” 

The Hon. Secretary would be glad to hear from 
anyone interested. 

Hon. Sec., W. G. Peacocke, 73, Frith Road, E. II. 


7 
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don Wireless and Physical Society. 

On July 7th, Mr. G. W. Hale (2 HS) described 
and demonstrated a three-valve set (one H.F., 
one detector and one L.F.) of his own design. 
Its special feature was the stability and selectivity 
obtained without loss of efficiency. 

Owing to the holidays, the next meeting is held 
over until the middle of September. 

Hon. Sec., B. Clapp, “ Meadmoor, Brighton 
Road, Purley. 
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by Mr. C. H. P. Nutter (5 DB) and Mr. J. L. 
Jeffree (5 ER). Mr. Nutter gave many useful 
hinte with regard to the construction of apparatus. 

Equally interesting was a talk by Mr. Jeffree on 
circuits of the so-called freak description, 
illustrating with a number of diagrams that quite 
simple principles were responsible for the apparent 
freaks 


New members are very welcome, and all interested 
should apply for full particulars to the Hon. Sec., 


Photo: Barratt’s 


Members of the Tottenham Wireless Society with their apparatus. 


Liverpool Wireless Society. 

On Thureday, July 12th, the Society’s Vice- 
President, Dr. 8. 8. Richardson, A. R. C. Sc., 
addressed the members on the Control of Intrinsic 
Reaction.” Dr. Richardson outlined the various 
phases and characteristics -of magnetic and static 
reaction, and illustrated by suitable diagrams their 
application in the Reinhartz, Armstrong, and later 
circuits. Various methods of reducing intrinsic 
reaction were explained, and the principles involved 
in carrying out these methods were elucidated. 

Hon. Sec., G. H. Miller, 138, Belmont Road, 
Liverpool. 


_ Beckenham and District Radio Society. 

On Thursday, July 12th, Mr. Voigt, ably assisted 
by Mr. Knight, gave an instructive lecture on 
Dual Amplification.” By means of a host of 
diagrams, Mr. Voigt described the construction 
of a dual amplification set, concluding with a very 
convincing demonstration with his own experimental 
set designed on this principle. 

Hon. Sec., J. E. Butterfield, 10, The Close, 
Elmers End, Beckenham. 


Brockley and District Radio Association. 


At the June meeting of the Association highly 
interesting and instructive lectures were delivered 


R. O. Watters, ‘“ Grove House,” Brockley Green» 
8. E. 4. 


Sydenham and Forest Hill Radio Society. 


Members of the Society paid an interesting visit 
to 5 DT transmitting station (owned by the Vice- 
President), on Saturday, July 7th. The party 
was fortunate in arriving at a time when a special 
test was being carried out with a new type of 
crystal. With low resistance telephones the new 
crystal appeared to be very sensitive. During the 
afternoon members of the party spoke into the 
transmitter. 

Hon. Sec., M. E. Hampshire, 139, Sydenham 
Road, S.E.26. 


The Radio Society of Willesden. 


Owing mainly to the inclement weather there was 
a rather sparse attendance at the Society’s meeting 
on July 19th. Mr. Coote conducted buzzer practice, 
and later in the evening Mr. Earnshaw-Wall 
demonstrated to an appreciative audience the 
results obtainable with a double magnification 
circuit. Gratifying results were obtained on an 
improvised indoor aerial. Applications respecting 
membership should be addressed to the Hon. Sec., 
F. H. H. Coote, 183, Carlton Vale, Maida Vale, 
N. W. 6. 
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Notes and News 


The Edmonton Education Committee has granted 
permission for the erection of an aerial by the 
Croyland Road County Secondary School. 

* * * * 


Up to the present the following wireless licences 
have been issued : Experimental receiving licences, 
52,264; broadcast receiving licences, 111, 905; 
transmitting licences, 843. 

* * * * 

Senatore Marconi proposes to carry out more 
wireless experiments on his yacht Elettra,” and 
will probably work in 
conjunction with the land 
station at Poldhu. 

* * * * 

The construction of 
the Bournemouth Broad- 
casting Station is likely 
to be delayed owing to 
difficulties in selecting a 
site. 


Wireless Licence Diffi- 
culties. 


A problem now exer- 
cising Parliament is 
whether the Postmaster- 
General should retain the 
authority to grant licences 
for wireless telegraphic 
stations and apparatus. 
“Sir L. Worthington- 
Evans, Postmaster- 
General is in favour of 
the continuance of this 
policy for another year. 


Radio Exhibition at 
Liége. 


From September 30th 
to October llth a wireless 
exhibition is to be held at 
Liége, Belgium, organised 
by the Journal de Liége. 
Since the exhibition will 
be open during the 
Annual Fair in the same 
city, a very large number 
of visitors is expected. 
Wireless demonstrations 
will be given and for this 
purpose a receiving station and direction finding 
installation are being specially installed. A course 
of lectures on wireless telegraphy for the benefit 
of amateurs, will be an important feature. 


B.B.C. Time Signals. 

Since April last, when Mr. Hope-Jones gave the 
first time signal from a British broadcasting 
station, this feature has received such appreciation 
as to merit permanent adoption. Owing to un- 
satisfactory clock arrangements, the British 
Broadcasting Company has instructed the Synchro- 


The antenna at the Chicago Broadcasting station 
WJAZ. It will be observed that the fan-shaped 
aerial is suspended from an insulated wire 
attached to the two masts. The arrangement is 
particularly efficient for transmission on short 
wavelengths of 200 or 250 metres. 


nome Company to instal a special time equipment 
for each broadcasting station. 

Each installation will consist of a Synchronome 
master clock and a dial, in close proximity to the 
microphone, indicating the seconds. This dial can 
be made to tick fairly loudly and can be adjusted 
to begin thirty or forty seconds before the hour. 
The announcer can then take up the count, ringing 
the gong on the stroke of the hour. The electrical 
circuit operating the device has to be closed by the 
announcer before the dial can begin to function. 


Hightensite, Ltd. 

The employees of this 
Company held their an- 
nual outing on Saturday, 
July 2lst, when a party 
of over a hundred visited 
Southend-on-Sea. After 
luncheon the annual 
sports took place in 
Hockley Woods, where 
tea was served. The 
evening was occupied in 
open-air dancing and 
Southend was left at 
9 p.m. after a most suc- 
cessful day. 


Telephony from Den- 
mark. 


The telephony trans- 
mission on 2,700 metres, 
from Lingby, near Copen- 
hagen, referred to in 
our issues of June 16th 
and July 7th, has been 
heard by Mr. M. Sains- 
bury, of Bournemouth. 
Mr. Sainsbury employed 
a detector and one low fre- 
quency valve, and, al- 
though reception was 
very weak, the perform- 
ance is very creditable 
in view of the southerly 
position of the station. 


Empire Wireless. 


An important state- 
ment on the subject of 
Imperial wireless was made by the Post- 
master General (Sir Laming Worthington-Evans), 
when a deputation from the Empire Press Union 
attended the General Post Office on July 23rd. 

Within twelve months, or perhaps a small margin 
over that time, said the Postmaster-General, a 
Government high power station would be in 
operation. About that time a Marconi station 
would also be in operation, and the object of 
negotiation with them was to see that a working 
commercial arrangement was made between the 
various stations. 
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In reply to a question, the Postmaster-General 
said that, there would probably be reasonable com- 
petition with the cable companies, and the Govern- 
ment, being itself interested in the pool” of 
private enterprise, would be enabled to see that 
there would be no undue 
combination against the public 
interest. 


FORTHCOMING EVENTS. 
THURSDAY, AUGUST 2nd. 
District Radio 


Hackney and Society. 
Y.M.C.A., Mare Street. Lecture: 
lators and their Care.” 


FRIDAY, AUGUST 8rd. 
Society of Hull 


A Correction. 

In our issue of July 14th, 
it was erroneously announced 
that Mr. F. A. Nutter had 
been elected an associate mem- 
ber of the Radio Society of 
Great Britain. Mr. Nutter, 
whose initials are C. H. P., was 
elected to full membership of 
the Society. 


Lightning Effects. 

Graphic accounts have ap- 
peared in the daily press 
concerning the valour of 
thousands of wireles amateurs 
who, attired only in socks and pyjamas, braved 
the downpour during the recent thunderstorm 
in order to short their aerials to earth. 

In view of the interest so obviously taken in 
lightning phenomena, the following report from a 
correspondent, which emphasises the value of a 
main water pipe as a conductor, may prove instruc- 
tive. 


Wireless 


Practice. 


THE WIRELESS WORLD AND RADIO REVIEW 


7.30 p.m. Questions and Answers. Buzzer 


SATURDAY, AUGUST 4th. 
and District Radio 


Day with Felixstowe Wireless Society to 
Levington Bridge. 


MONDAY, AUGUST 6th. 
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Lightning struck a house in Sunbury on the 
evening of July 10th, and after damaging the roof 
travelled along the gutter and down a pipe which 
terminated six inches above a drain. It then 
jumped eight inches to a lead overflow pipe pro- 
jecting through a wall from the 
cistern in the kitchen. From 
the cistern, the lightning 
leaped to the main supply 
pipe, punching a hole in the 
latter and incidentally flooding 
the kitchen. Through the 
main supply pipe it completed 
its journey to earth. 

A noteworthy point is that 
the lightning missed a pipe 
attached to the cistern and 
penetrating the ground to a 
depth of a foot or two, pre- 
ferring the more conductive 
main pipe. 


By Mr. Wall. 


and District. At 


Society. Field 


Catalogues Received. 


Fulk Stadelmann & Co., Ltd. (Efesca Electrical 
Works, 83, 85 and 87, Farringdon Road, E. C. I). 
Catalogues 496 and 500, relating to Efesca Wireless 
Components and Efescaphone Valve and Crystal 
Sets. 

Eagle Engineering Co., Ltd. (Eagle Works, 
Warwick). Catalogue of the firm's ‘‘ Chako- 
phone Receiving Sets and Accessories. 


BROADCASTING. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING 
l EUROPEAN STATIONS :— 


GREAT BRITAIN. 

r 69 metres; MANCHESTER 2 ZY, 385 metres; 
BIRMINGHAM, I. 420 metres; CARDIFF, 5 WA, 353 metres; 
NEWCASTLE, s HO, 400 metres; GLASGOW, 5 8C, 415 metres. 
Regular moming and evening programmes, particulars of which 
appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Weekdays, 11.30 a.m. to 12.30 p.m. (2 LO only), 
3-30 to 4.30 p.m., 5.30 to 11 p.m. Sundays, 3 p.m. (2 LO only), 

.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 7.40 am., 
Meteorological Forecast; 12.15 p.m., Meteorological Report and 
Forecast; 3.30 p.m., Financial Bulletin (Paris Bourse); 6.10 

m., Concert A Meteorological Forecast; 11.15 p.m., Meteoro- 
logical Report and Forecast. Sundays, 6.10 p.m., Concert and 
Meteorological Report. 


LEVALLOIS-PERRET (Radiola), 
2 to 3 p.m., 9 to 10.30 p.m., 


SFR, 1,780 metres. Sundays 
ncert. Weekdays, 12.40 p.m. 


Concert; 5.5 p.m., Financial Bulletin; 5. 15 to 6.15 p.m. 
Instrumental Music; 8.45 p.m., Miscellaneous News; 9 to 10 
m., Concert. Thursdays and Sundays, 10 to 10.45 p.m., 


ance Music. 


ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tuesday and Thursday, 8.30 p.m., Concert. Saturday, 2.30 to 
7.30 p.m., Concert. 


LYONS, YN, 3.100 metres. Weekdays, 10.45 to 11. 15 a.m., 
Gramophone records. 


H 
THE HAGUE, POGG, 1.050 metres. Sunday, 3 to § p.m. 
Concert. Monday and Thursday, 8.40 to 9.40 p.m., Concert. 


THE HAGUE (Heussen Laboratory), PCUU, 1.050 metres, 
Tuesday. 7.45 to 10 p.m., Concert. Sundav. 9.40 to 10.40 a.m., 
Concert. 


THE HAGUE (Velthuyzen), PCKK, 1,050 metres. 


Friday, 
8.40 to 9.40 p.m., Miscellaneous. 


IJMUIDEN, POMM, 1,050 metres. Saturday, 8.40 to 9.40 p.m., 
Concert. 


AMSTERDAM, PAS, 1,050 metres. Wednesday, 8.10 to 9.10 
p.m., Concert and News. 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres. Working days, 12 noon, 
Meteorological Bulletin. Daily, 4.50 p.m., Metcorological Bulletin; 
Tuesday and Thursday, 9 p.m., Concert. Sunday, 6 p.m., Concert. 


GERMANY. 
BERLIN (Koenigswusterhausen), LP, metres, 


11 a.m. to 12 noon, music and speech ; 4,000 metres, 12 noon to 
I p.m., music and speech; Daily, 4,000 metres, 7 to 8 a.m., 12 to 
1.30 p.m., § to 6.30 p.m., Financial and other news. 


Sunday, 2,700 


EBERSWALDE (2,930 metres), Daily, 1 to 2 p.m., 8 to 9 p.m. 
Tuesday and Saturday, 6.30 to 7.30 p.m., Concert. 


CZECHO-SLOVAKIA. 


PRAGUE, PRG, 1.800 metres, 8 a.m., 12 noon and 4 p.m., 
Meteorological Bulletin and News. 4,500 metres, 10 a.m., 3 p.m. 
and 10 p.m., Concert. 


SWITZERLAND. 


GENEVA, HB 1. 900 metres. Daily, 6 to 8.30 p.m., Concert 
(“Utilitas ”). 


LAUSANNE, HB 2, 1,350 metres. Daily, 6 to 8.30 p.m., Concert 
(* Utilitas ”). 


British Summer Time is given in each case. 
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THE CASTLE RUBBER CO., LTD. v. RADIO ENGINEERING CO., LTD. 


REPORT OF PROCEEDINGS. 


At Warrington County Court, on Thursday, 
July 19th, before His Honour Judge Whitmore 


Richards, the Castle Rubber Co., Ltd., Warrington. 
made a claim for £31 9s. 4d., value of 274 Ibs. of 


ebonite, against the Radio Engineering Co., Ltd., 
who brought a counter-claim for £18 8s., the cost 
of machining the ebonite which they alleged was 
not in accordance with the sample on which they 
had purchased. 

Mr. C. W. Lee, solicitor (of Messrs. Henry 
Greenall & Co.), appeared for the plaintifts, and 
Mr. J. Greenwood, solicitor (of Messrs. Robert 
Davie3 & Co.), represented the defendants. 

The plaintifis relied on Section 35 of the Sale 
of Goods Act, and contended that as the defendants 
had retained the ebonite in their possession for a 
period of six weeks before intimating to the plain- 
tiffs their intention of rejectingothe material, the 
section was fatal to defendants’ claim, and they 
had no right to reject the goods. 

The ebonite was of the cheapest grade, having 
‘been specially preparod for wireless aes, 
and it was a well-known fact in the trade that 
ebonite of that description could not produce 
the best results. The ebonite was bought at the 
crest of a boom in the wireless trade in which 
defendants were engaged, and it had since suffered 
a slump. Plaintiffs suggested that it was because 
of the slump that they had rejected the goods. 
Six weeks elapsed before any complaint was made, 
and they contended that it was not a reasonable 
‘time, especially as the goods were delivered at 
urgent request. They emphasised the fact that 
‘several tons of the material had been supplied 
without a single complaint. 

Mr. Hodson, managing director of the Castle 
Rubber Co., gave details of the ingredients of the 
eebonite, which included reclaimed rubber. He 
agreed that there was no sign of metallic matter 
‘in the sample submitted, and -that particles of 
metal were visible in fractures of the ebonite supplied. 
Another witness for the plaintiffs caused amusement 


by the admission that he was not aware that wireless 


was electrical work. 

The defendants gave evidence that they purchased 
‘the material from a sample which showed no signs 
of metallic contents, whereas the material supplied 
contained brass, lead, steel and other materials 
which were visible on fracture and rendered the 
material totally unsuitable for their purpose, 
namely, that of insulation on oscillation trans- 
formers for marine work. They stated that it 
was wrong to suggest that the material was rejected 
on account of the slump in wireless that had set 
in, and asserted that they had had to purchase 
other ebonite to complete the job. They claimed 
that sound ebonite could be purchased for the 
game price as they had-paid for the goods complained 
of, and that they had, as a matter of fact, secured 
excellent supplies for completion of the work at 
similar prices. 


- defendants. 


Mr. Robert E. Beswick, of the Radio Communica- 
tion Co., Ltd., gave evidence on behalf of the 
He said he was an engineer and had 
had ‘considerable experience in-the manufacture 
and use of ebonite. There was a distinct difference 
between the sample and the ebonite supplied. 
The ebonite was totally unsuitable for any wireless 
purposes. 

His attention was drawn to a statement by a 
witness for the plaintiff company that they had sold 
three tons of ebonite of similar quality, of which 
they had had no complaint. Witness said the evi- 
dence given in that case that day would cause a 
sensation in the trade. The bulk of the material 
wert. to factors who did not machine it to any 
great extent, but sold it to amateurs, who had only 
few tools and no voice to complain. Factors 
are unloading on to the amateurs,” he said, “ large 
quantities of stuff that no manufacturer will put 
on his set. I can buy good quality ebonite with 
high insulating value at 2s. 6d. per lb.” 

Judge Richards: Three tons of this useless 
stuff are now in the hands of the public ? 

Witness: I am afraid they are. They are 
probably in the hands of amateurs making 
their own sets. 

The Judge: So it is useless to them ? 

Witness: They are buying experience, but 
after this case they will know quite a lot. The 
evidence given in this case will be a bombshell 
to the trade. 

The Judge: How much ebonite is used in a 
wireless set ? 

Witness : You may use two or three pounds 
on one panel. 

The Judge: So taking it that three tons have 
been distributed, there are 5,000 people with 
defective wireless sets ? 

Witness: I should be astonished if it were 
not twice that. I don’t say their sets are bound 
to fail, but they are likely to get leakage across 
where there is metallic matter in the ebonite. 
They will also have trouble in machining. It 
is not ebonite, it is rubbish. 

Asked if he could suggest any purpose for which 
this material would be suitable, witness replied 
that in his long experience of ebonite he had never 
discovered such a purpose. He su ted that 
its real function would be that of a slow leak, 
such as a grid leak. Cross-examined, witness 
admitted that manufacturers of cheap wirelees 
sets might employ such material. 

Judgment was given for plaintiffs in both 
claim and counter-claim with costs, His Honour 
holding that the plaintiffs were unaware of the 
purpose for which the ebonite was required, and 
that the delay between the-receipt.of the goods 
and the complaint amounted to more than & 
reasonable time.” He indicated that this judg- 
ment would not deprive defendants of their right 
to an action for damages for breach of warranty. 


\ 
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Correspondence 


yards away from the set. One cannot miss the 
terrific howl heard when the right setting of con- 
densers is attained. 

The coils used are all basket coils wound on 
cardboard former with No. 26 D.O.C., 17 cute, 
2‘in.: internal diameter, and up to 6in. exterior 
diameter. 


í 
A co 
TURNS = 
— 09000024F C50 
= 0-002 uF — 
S > 
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Dual Armstrong Circuit. 
To the Editor of Tue WIRELESS WORLD AND 
Rapiro REvIEw. 

Sig, Readers wili probably be interested in 
the following combination of a super-regenerative 
set with dual amplification which I have come to 
after much experimenting, and designed from data 


8-5 MN 


U 


CHOKE SUITED eo VOLTS 


TO THE PHONES 


* 


o oe H 


Mr. Stainer’s Dual Armstrong Circuits. 


collected in past numbers of The Wireless Worid and 
Radio Review. Resulte are quite good using 
“ R ” valves and 120 volte on the plates, aerial and 
earth being disconnected. Manchester broad- 
casting comes in loud speaker strength. You will 
notice that with the two anode tuned high frequency 
valves before the Armstrong regenerator there is 
no, or very small, reradiation, although an exterior 
aerial is actually used. Tests with a portable 
receiving set have failed to show the slightest 
reradiation at a distance of 100 yards from the 
aerial, although there is no very great gain in 

signal strength with the use of an outdoor aerial, 
the limiting factor of the valve being there. I have 
not tried power valve, having none at hand. 

The chief feature of the set is that by short 


circuiting the two Armstrong inductances, the set 


is an universal receiver for all wavelengths providing 

suitable coils are pl in, and one has the 
advantage of dual amplification. Tuning is rather 
sharp, but I have used successfully a single valve 
autodyne receiver as a short wavemeter for tuning 
the set, the autodyne receiver being placed a few 


Hoping some of your readers will still improve 
on it, I remain, 
Faithfully yours, 
A. L. Sram. 
Louvain, Belgium. . 


Spark Interference on Broadcast Wavelengths. 


Sin, — In this neighbourhood, worse than any 
ship station is the D.F. Station at Goswick, near 
Berwick-on-Tweed, which sends on 450 metres. 
When working it completely jams all broadcasting, 
and interferes serio , to put it mildly, as far 
away as Edinburgh. It is to be hoped some 
one will take this matter up, as it must be an 
intolerable ~ nuisance in i and 
Northumbe d, as well as here. As ita useful 
sending i is over water, it is hard to see why it need 
employ the power it does. It is about 21 miles in 
a direct line from here.— Yours, etc., 

Gro. G. TURNBULL. 

Grantshouse, Berwickshire. 

July 7th, 1923. 
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Comparison of Time Signals. 


To the Editor of THE WIRELESS were AND J 
Rapiro REvIEw. 

Sir,—In reply to Mr. Trott’s letter, re time 
signals from NSS and YN, in your issue of July 14th, 
I have been observing these signals for over two 
months, and have noticed that the “lag of NSS 
varies considerably from day to day. 

With all due respect to Mr. Trott, 71 suggest that 
another factor also comes in, viz., variations in 
transmission. I have never heard the NSS signal 
come before the YN signal, but I have heard them 
come exactly together. 

I take off my hat to Mr. Trott as another who 
has not entirely forsaken the “long waves for 
broadcasting, etc. 


Old Hill, Staffs. 


The Wireless World ’’ 
Dual Amplification Circuit. 


To the Editor of THE WIRELESS WORLD AND 
Ravio REVIEW. 


Srr,—I have made up the dual amplification 
circuit described in the last issue, and have had 
splendid results from it already, using plain basket 
coils instead of Burndept type, and correcting the 
values accordingly. 

It is certainly the best dual amplification circuit 
I have wired, and Mr. James is to be congratulated 
on his excellent article, which makes the wiring-up 
simplicity iteelf. I might say that within two 
minutes of soldering the last wire I was receiving 
signals. The concert from Manchester, 30 miles 


A. C. H. Bassano. 
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away, was very strong in the loud speaker, with less 
than 60 volts on the plates. 

The only alteration I had to make from the initial 
wiring was to change round the leads from one of 
the transformer secondaries to cut out a howl. 

I find that a carborundum crystal is quite 
efficient, and the music is very pure with this type 
of řectifier. The circuit is very silent, and in every 


way is excellent. 
` Louis J. Woop. 
Hon. Sec., Halifax Wireless Club. 


Calls Heard. 
(Listeners- in are invited to forward to the Editor lists 
of experimental stations heard for inclusion under 


this heading.) 

Shepherd’s Bush, London. 
2AH 2AJ 2AN 2BZ 2DK 2FQ 2FU 
21D 2JV 2KV 2KZ 2LT 2MF 2MJ 
2MK 2MO 20M 2PA 2QN 2QQ 2TI 
2 VJ 2XB 2XL 2XZ 218 2YY 2ZA 
220 5AD S AR 5AQ 5 AY 5 BT 5 CB 
5 CP 5 DBR 5 HY 510 518 5LP SMA 
50X 5PB 5PU 5SU SVL SVM 5 D 
5YP 5YR 6HD GIM 

(F. G. Bowles). 


Manor House, Boxworth, Cambridge. 
2KE 20M 2SZ 2TO 2TV 2UV 2WD 
2WJ 5DT 5GF 5GS 5LP 5PU 5QQ 
5 RI 5TG 5ZV 

(E. B. Thornhill). 


REGULAR TRANSMISSIONS 


of Meteorological and other European Wireless Telegraphy and Telephony Stations. 
(Continued from page 574, 28th July, 1923.) 


ADDITIONS. 
Time Call Wave“- 

G.M.T. Station. Sign. length. System. Remarks. 
1100 Eilvese wh 222 . QUI 9,600 C.W. Transatlantic News bulletin. 
1100 Friedrichsort 935 .. KBK 600 Spark .. Weather forecast for Western 

Baltic. 

1100 Borkum ie .. KBM 600 Spark Navigation warnings. 
1100 Lyngby La 85 .. OXE 5,600 C. W. News (in English). 
1200 Prague ...... PRG 4, 500 C. W. News (in French). 
1200 Nauen oe T . POZ 4,700 C.W. Navigation warnings. 
1200 Sevastopol .. 8 .. RCT 2,500 Spark Weather report for Black. Sea. 
1200 Casablanca ee .. CNP 600 Spark Weather report. 
1205 Paris ne 2 .. FL 3,200 Spark .. News in French. 
1220 Nauen 875 oe . POZ 9,400 C.W. .. News. 
1220 Nauen i ie . POZ 4, 700 C.W. . News. 
1230 Lyons Bi Y .. YN 15,100 C.W. .. Press message in Bnglish. 
1244 Devizes ed sa . CRU 2,100 C. W. Calibration signal. 
1300 Archangel... y .. RCE 1,800 Spark .. Weather bulletin. 
1300 Moscow .. T .. RAI 5,000 Spark .. Russian synoptic report. 
1300 Lausanne .. . HB2 1,100 C.W. Aviation weather bulletin. 


1305 Borkum Riff Lightvessel. . KBR 
1305 Amrumbank Lightvessel.. KAF 


Synoptic report. 
Weather report in plain language 
(German). 


— 
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Station. 


Piymouth .. 


Renfrew 
List .. 


Friedrichsort 
Lorient 

Eilvese 

Prague is 
Rochefort 

Brest $ 
Frankfort-on- Main 
Pillau 3 
Bordeaux- Lafayette 
Sidi Abdallah 

Ain el Turk 


Berlin 


` Kavite (Philippine 1. ) 


Mediouna 
Danzig 
Breslau 
Rochefort .. 
Monsanto 


Arlington (U.S.A. 5 
Athens ag 
Borkum .. 
Arlington (U.S.A. .. 


Nantes 

Leafield 

Coltano 
Königswusterhausen 
Shotwick 

Renfrew 


Amrumbank Lightvessel . i 


Mediouna 
Casablanca 
e Light vessel 


Catnaiven. 
List .. 


Devizes 


Cadiz 
Coltano 
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OBSERVATIONS ON ATMOSPHERICS* 


By R. A. Watson Warr, B.Sc., F. Inst. P., A. M. I. E. E. 


ET me say in the first place how much 

I appreciate the privilege of talking to you 

about atmospherics under the chairman- 

hip of my own~chieft, and during the 

presidency of Dr. Eccles. Dr. Eccles and 
I are, I think, the only two people in these islands 
who have consistently loved atmospherics, or X’s, 
as we affectionately call them, for their own sakes ; 
while everyone else has been calling them horrid 
names, such as strays, static, parasites, sturbs, and 
much worse names than that. 

Not very long ago it would have been easy to tell 
you in an hour’s lecture—from a half-sheet of 
notepaper, so to speak—all that was known about 
atmospherics. Happily that is not now the case, 
and failure in a recent attempt to crowd into three 
hours a summary of recent work on the subject 
warns me that I must be highly selective in my 
present attempt. I propose, then, to limit myself 
to some recent investigations under the auspices of 
the Radio Research Board, and I must ask you not 
to interpret the absence of reference to many other 
recent papers on the subject as anything other than 
a confession that lack of time will tie me to the 
things with which I myself have been most 
closely associated. I particularly want to tell you 
about British work on this subject, because a good 
deal of the work has not been widely published, 
and I am anxious to show that, in atmospherics 
research at least, Great Britain has always, since 
the classical work of Eccles and Airey in 1911, 
been well ahead in all save what I may call the 
publicity aspect. 

The patent offices of the world are bulging with 
specifications for anti-interference devices, which 
we may conveniently call X-stoppers. Between 
1906 and 1918 about a hundred such specifications 
have been published in Great Britain, and yet one 
of the few conclusions on which all radio engineers 
are in agreement is that the greatest unsolved 
problem in radiotelegraphy is that of interference 
by atmospherics. Why is this ? 

When Scotland Yard want to stop a culprit— 
someone who has been reacting directly into his 
aerial circuit for example—they circulate a com- 
plete description of the man and his habits, his 
height, his breadth, the colour of his eyes, the route 
by which he is supposed to be travelling. But the 
X-stoppers have almost invariably gone to work 
without inquiring about the appearance and habite 
of their culprits. In some cases they have made 


up an interesting description of what a culprit 


ought to look like, and acted on that. I admit 
that it wasn’t entirely their fault, but I do feel 
strongly that until we know about the X and its 
habits, until we can write the first few chapters 


* A paper read before the Radio Society of Great 
Britain on June 27th, 1923. 

Admiral of the Fleet Sir Honry B. Jackson was 
in the chair. 


of a tredtise on The Nature and Origin of 
Atmospherics,’’ we shall not go far towards the 
elimination from our receiving gear of the noxious 
effects of atmospherics. It is easy to specify the 
sort of thing we want to know about atmospherics. 
We want to know their shape and size, how long 
they last, at what intervals they follow one another, 
where they come from, along what routes they 
travel, whether they travel along the earth’s 
surface or come down from aloft, and what causes 
them. 

Now the earliest and crudest of observations 
enable us to say this much about the culprit— 
that he is a very big fellow, but doesn’t last long 
enough to be measured by the methods applicable 
to sustained signals, and so it happened that until 
very recently indeed one could only deal with 
average values derived from observations on whole 
streams of atmospherics. 


DIRECTION FINDING ON THUNDERSTORMS. 

About 1915, indeed almost the only average 
measurement one could make with any hope of 
clear interpretation was that of the direction from 
which the main stream of atmospherics appeared 
to reach an observing station. Senatore Marconi 
had, in 1906, called attention to the fact that 
atmospherics had a predominant direction of 
arrival, varying from time to time, and suggested 
an investigation of the relation between this 
direction and the position of storm centres. J am 
not aware that. the suggestion was acted upon until 
it was made again, independently, in 1915, and 
became the starting point of the work which I wish 
to describe to you. 

Captain C. J. P. Cave was at that time investi- 
gating the possibility of warning flying officers of 
the approach of thunderstorms and line squalls, 
which may be a grave danger to aeroplane or airship, 
and was using the earliest type of recorder for 
atmospherics, a coherer recorder. Dr. R. Whidding- 
ton, now of Leeds University, suggested to him 
that the Bellini-Tosi radiogoniometer might be 
used to determine the direction from which the 
atmospherics were coming, and lent the apparatus 
necessary to make the test. We were able to show 
that the direction of arrival at Aldershot of atmos- 
pherics at noon of December Ist, 1915, corresponded 
to the position of a thunderstorm which was in 
progress at Selsey at that time. The results of the 
first six montha’ work were so encouraging that the 
Admiralty coastal diréction-finding stations under- 
took to report to us the observed bearings of 
atmospherics. In the four years 1916—1920, 
15,000 observations of the apparent direction of 
arrival of atmospherics were reported by twelve 
stations, 13,000 observations being made by six of the 
stations. I shall come in a moment to some of the 
uses we made of all this data, but I just want to 
fix a date for the first recognised location of a 
thunderstorm by radiotelegraphic means. 
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Suppose we have a chart in which the line 
joining any point, representing in this case the 
“ office of origin” of the atmospherics, to any 
other point, representing a direction-finding station, 
makes with the meridian line an angle equal to 
the bearing of the one point from the other, 
t.e., an angle equal to that between the plane of 
the great circle joining the points and the plane 
of the meridian. Then if we lay off from each 
direction-finding station a line along the direction 
reported as that from which atmospherics are 
coming in, and if there is only one limited source 
of atmospherics, and if the electromagnetic waves 
constituting the atmospheric have travelled along 
great circles without deviation, and if the direction- 
finder has told the truth, then the lines will intersect 
at a point which indicates the position of the 
source from which the atmospherics have emanated. 
A chart on the gnomonic projection centred on 52 
30’ N. 5 W., gives absolutely true bearings of any 
point from that centre, and the British Isles are so 
. small that bearings from any other point within 
them other than this centre are negligibly in error. 

Observations made by the naval stations of 
Roscarberry and Lizard, and by the Meteorological 
Office Station at Aldershot, on the evening of July 
24th, 1916, gave a very good intersection near the 
sources of the Suir and Nore in S. Ireland. Later 
we learnt that exceptionally severe thunderstorms 
were experienced in this region at the time and 
date in question. The observations provided many 
cases of this kind, showing that the detection and 
location of thunderstorms by direction-finding is 
quite practicable. 

I can quote here only one or two of the most 
striking cases of thunderstorms detected and 
located by these means. 

At 5.30 a.m., on November lst, 1917, three 
British Stations gave a good intersection off the 
North coast of Sicily, near Trapani. (I call an 
intersection good when the bearings come within 
10 miles of meeting in a point). Trapani reported 
lightning to northward during the night hours. 
Trapani is 1,500 miles from Peterhead, the most 
distant station participating in the location. 

At 8 p.m. of September 20th, 1916, four British 
stations gave an intersection in the Bay of Naples. 
Thunderstorms were occurring in Naples and all 
the surrounding country at this time. Naples is 
about 1,200 miles from the most distant partici- 
pating station. 

At 1.30 p.m., on July 29th, 1917, six British 
stations reported bearings all meeting at the town 
ot Helmond, near the Eastern frontier of Holland. 
The Dutch Meteorological Service informs that 
thunder began at Helmond at 1.5 p.m., and the 
thunderstorm continued till after 2 p.m. Helmond 
is 165 miles from the nearest and 600 miles from 
the most distant station participating. 

I have purposely chosen cases of very distant 
storms, because I think they constitute the best 
reply to the pessimist who says, But, my dear 
good chap, you must know the X’s get knocked 
about most horribly en route, Heaviside layer and 
all that, and the direction they appear to be coming 
from when they reach you needn't be anything 
like the direction from which they set out.” One 
can only reply that if the great circle bearings 
produced over 2,000 k., intersect at a point where 
a thunderstorm was in progress at the time of 
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observation, it takes a really enthusiastic pessimist 
to doubt the conclusion that the atmospherics have 
travelled straight from the thunderstorm without 
being deflected at all from the good navigator’s great 
circle course, and without undergoing the other 
changes which may cause the direction-finder to 
give erroneous bearings. 


ATMOSPHERICS AND RAINFALL. 

But this agreement with thunderstorms reported 
by local meteorological observers is comparatively 
an infrequent occurrence. Taking the actual 
statistics of the two years 1916-1918, I find that 
there were 1,000 cases in which three or more 
stations obtained a bearing for atmospherics within 
the same hour; this we may take as an approxi- 
mation to simultaneous observation. Of these 
1,000 cases, the bearings gave reasonably small 
regions of intersection on the gnomonic chart in 
500 cases. I have not yet been able to check more 
than 300 of these cases against ordinary meteoro- 
logical data, on account of the difficulty of obtain- 
ing sufficiently detailed information about such 
phenomena, which may be very local. But of these 
300 cases I have as yet found only 45 in which 
thunder was actually reported as heard or lightning 
seen near the place which the radio observations 
indicated as the source of atmospherics. To this 
15 per cent. agreement with thunderstorms we 


may add another 10 per cent. supported by reporte 


of squall phenomena, such as are usually associated 
with thunderstorms. This leaves 75 per cent. 
unaccounted for, 225 specified places accused of 
being, at a specified time, the source of atmospherics, 
and with their meteorological crime sheets more 
or less open to inspection. Examination shows 
that in 207 of these cases, or 69 per cent. of the 
original 300, rain was falling at place specified 
during the 24 hours containing the time of observa- 
tion, without reports of any of the phenomena 
which one regards as distinctive of thunderstorms. 
Further, in 105, or 35 per cent. of the cases examined 
the apparent source of atmospherics lay on the 
advancing edge of an area of rainfall, on that edge 
where the convective stirring of the air which goes 
with rainfall is most active. We may sum up 
these results in this form :— 

In 50 per cent. of the cases in which short wave 
direction-finding stations were able to obtain 
simultaneous bearings for direction of arrival of 
atmospherics, the intersection of these bearings 
indicated an apparent source of atmospherics in 
Europe or North Africa. And in 94 per cent. of 
the cases in which meteorological data are avail- 
able, these sources are associated with rainfall 
areas with or without thunderstorms. Put into 
relation to the period of ‘observation, the resulte 
show that on the average five locations per week 
were obtained, and more than half of these have 
already been accounted for in the comparison with 
meteorological data which is still being carried on. 
The figures which I have given you are therefore 
subject to minor revision, but the main conclusions 
cannot be substantially modified by other exami- 
nation. 

It is of interest to notice that some results of 
observations at Strassbourg fit in with our con- 
clusions. Lacoste, in 1921 and 1922, using a frame 
antenna, concluded that atmospherics came from 
the south-easterly portions of depressions. Being 
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with a single direction finder, which is of course 
unable to give locations, as opposed to mere bearings, 
Lacoste’s conclusion is somewhat sweeping. We 
had, in 1919-20, tried to bring some 10,000 observa- 
tions into relation with depressions, and found that 
there was little evidence of a simple and general 
relationship. But when one considers that the 
south-easterly region of a depression is the region 
of most active convection, the Strassbourg results 
lend valuable support to the conception of a region 
of strong convection as a source of atmospherics. 

The absence of thunder and lightning reports 
from rainfall areas identified as sources of atmos- 
pherics poses a very interesting problem for the 
meteorologist. Was the electro-magnetic wave 
train constituting the atmospheric radiated from a 
discharge identical with the visible and audible 
discharge called lightning? If so, are such dis- 
charges taking place above the cloud sheet of all, 
or nearly all, rainfall areas ? And if so, why are 
the discharges not audible? We may concede 
that they are not visible in the daytime because 
of the opacity of the cloud sheet, but why are they 
not visible over the edge of the cloud sheet at 
night ? And, if not, what possible discharge can 
be imagined, capable of radiating energy at a rate 
comparable with that involved in the propagation 
of atmospherics ? 


LIGHTNING AS A TRANSMITTER. 

Mention of this question of radiation from 
lightning makes me revert to the data for typical 
thunderstorms locations which I quoted, and to 
use them to refute a common misconception. In 
1912 Mosler asserted that the atmospherics radiated 
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from lightning were not perceptible at distances of 
more than 100k. from the source. De Groot, 
working in the Dutch Indies, specifies a range 
“certainly less than 900 k., and Bellecsize, 
in his recent interesting paper on Atmospherics, 
quotes the limiting range of 100 k. as generally 
accepted. I have a record of atmospherics from 
a distance of over 400 k. affecting a coherer recorder, 
for which no one ever invented a trade name 
beginning with super.“ The thunderstorm at 
Helmond was located by stations, all of which were 
over 250 k., and one of which was 950k., from 
the source. The thunderstorm at Trapani was 
2,400 k. from the most distant station reporting it. 

Indeed, it would be astounding if a lightning 
flash were such a poor transmitting station as to 
have a range of only 100k. Consider the great 
French station at St. Assise, and consider a lightning 
flash. St. Assise has an antenna 170m. high, 
and an antenna current of 500 amps.; its metre- 
amperes are therefore 85, 000; with these it has a 
range of more than the earth’s semi-circumference 
—-20,000 k. According to the measurements made 
by Mr. C. T. R. Wilson at the Solar Physics 
Observatory, Cambridge, an average lightning 
flash has a moment of at least 40 kilometre 
coulombs, constituted by a discharge of 20 coulombs 
through a height of 2k. From measurements 
to be described later in this lecture, we know that 
an average atmospheric lasts for a five-hundredth 
of a second. The average current in the discharge 
is therefore of the order of 10,000 amperes, and the 
metre-ampere value of the lightning transmitter is 
twenty million, or 250 times that of the St. Assise 
station. Even when we divide this ratio by 40, 
the ratio of the equivalent wavelengths, it is 
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obviously absurd to set such a limit as 100 k. to 
the signalling of the X transmitting station. 
It should be remembered that even those heavily- 


lamborough 


Daily Range (mm . 


50 $2 54 56 58 
Latitude 
Fig. I. Mean daily range of mean direction of 


arrival of atmospherics plotted against latitude. 


absorbed short waves called light are detected by 
the short wave receiver called the eye, when they 
are radiated by night from a lightning flash within 
400 k. 


DIRECTIONAL OBSERVATIONS. 

I pass now to another type of examination to 
which the directional data from coastal stations 
have been subjected. Of the 15,000 observations 
which I have mentioned, only some 2,000 were 
involved in the location of sources. But it is 
legitimate to ask that they should all take part in 
providing us with an indication of the most 
frequently disturbed direction, and of the daily 
and seasonal variations of the direction of greatest 
disturbance, with their relation to geographical 
position. A statistical analysis has therefore been 
made of the data for six of the stations, with the 
results shown in Tables 0 and I. 

The most frequently disturbed direction, over 
the whole of the four years’ observations, varies 
from 139° E. of true north, i. e., approximately S.E., 
at Browhead to 157°, or S.S.E. at Peterhead. The 
direction of greatest disturbance varies, however, 
with the time of day and with the season. 

If we divide the day into four periods—which we 
shall call morning (midnight to sunrise), forenoon 
(sunrise to noon), afternoon (noon to sunset), and 
evening (sunset to midnight)—we find that the 
apparent direction of arrival swings counter- 
clockwise as the sun’s altitude increases, but lagging 
on the sun, being most southerly in the morning 
period, most easterly in the afternoon. (It should 
be explained that all observations have an ambiguity 
of 180°, but that all evidence, direct or indirect, 
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points to the quadrant between east and south as 
being far more disturbed than the corresponding 
N.W. quadrant.) When we deal with the seasons 
in similar fashion, we find a somewhat similar rule 
of counter-clockwise swing following solar altitude, 
the mean direction of arrival swinging back through 
30° between spring and summer. The greatest 
deviation from the mean occurs earlier in the west, 
later in the east. Figs. 1 and 2 reproduced, deal with 
the range of the daily swing in relation to geo- 
graphical position, and with the scattering from the 
most disturbed direction, in relation to time of day, 
time of year, anc geographical position. The 
“standard deviation shown on these curves is a 
measure of the variability of the direction of arrival 
which may best be understood thus. On a compass 
face lay off a line representing the most frequently 
disturbed direction for any given period. On each 
side of this line lay off a line making with it an 
angle equal to the standard deviation. Then two- 
thirds of all the observed directions of arrival will 
fall within the range thus marked off. If there is 
very little scattering during the period the standard 
deviation will be small, the sector will be narrow, 
and vice versa. 

The majority of the observations which we have 
been considering were made on circuite tuned to 
very short wavelengths. It is a matter of general 
experience that X disturbance increases very 
rapidly with increase of wavelength. For that 
reason the wavelength used in the Aldershot 
observations was gradually increased from 600 
metres in 1915, to 5,000 metres in 1916, and up 
to 20,000 metres in 1920. It may be mentioned 
that the directional observations on these diverse 
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wavelengths fitted into locations with the short 
wave Admiralty observations. 

We have examined the results of a year's observa- 
tions made at Aldershot on a wavelength of 20,000 
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metres, and the general features of the data, as 
shown in Figs. 3 and 4 are in close agreement 
with those which I have just mentioned as 
derived from short wave data. We have the 
same law of counter - clockwise variation of 
apparent direction of arrival with the increasing 
sun’s altitude, indicating an extremely definite 
control of either or both of (a) the position of the 
source of atmospherics or (b) the changes undergone 
by the atmospherics on their way from source to 
receiver, which, owing to the imperfections of the 
direction finder, cannot readily be disentangled 
from true variations in the position of the source. 


A DIRECTIONAL RECORDER. 


I suppose we are none of us at all fond of doing 
work ourselves if we can get it done for us, and so 
while making these observations by listening in 
with headphones, we were trying to get an automatic 
recorder to do this work for us. Figs. 5 and 6 show 
you the arrangement of a type of recorder which has 
been listening-in for a year and a half at Aldershot. 
It consists of a frame antenna, 2 metres square, 
driven by a clock, and carrying a drum on which 
atmospherics are recorded by a syphon pen fitted 
to an Abraham-Bloch Sellers The atmos- 
pherics picked up by the frame are passed through 
an amplifier with 6, 7, or 8 stages, the oscillograph 
being in the plate circuit of triodes which are in 
parallel in the last stage. The recorder uses dull 
emitter triodes, and is very docile, requiring 
attention once a day only, for chart changing and 
clock winding. The filament accumulator is 
changed twice a week, the H.T. accumulator, 
60 volte, once a week. 


An atmospheric is recorded in a position on 
the chart which tells us three things: (1) the 
magnitude of the disturbance; (2) the time 
at which it arrived, and (3) the position in 
which the frame happened to be sitting when the 
atmospheric arrived. If the atmospherics are 
coming mainly from a specific direction we shall 


have a record in which the markings are crowded . 


on the vertical lines corresponding to the direction 


THE WIRELESS WORLD AND RADIO BEVIEW 


605 


aha which they Boog an sparse 
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It will be clear that we can, 
by measurement from these 
records, plot curves showing the 
mean apparent direction of 
arrival, and the mean intensity 
of atmospheric disturbance for 
every hour of every day, and we 
may hope that the running of 
such recorders in various parte 
of the world may, with the 
minimum of effort, provide us 
with a general picture of the 
sorrow of the wireless operator 
on all the seven seas. 

Just recently we have been 
experimenting on the possibility 
of making the recorder show the 
direction of arrival without the 
ordinary ambiguity of 180°. It 
o an easy task to produce 

nt which will give 
a sharply defined "angle minimum, but Figs. 7 and 
8 show simultaneous charts from an ambiguous and 
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Fig. 4. Monthly mean directions of minimum atmos- 
pheric disturbance. 
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an unambiguous recorder and show how interesting 
suchiirecords would be. 


THE WAVE FORM OF ATMOSPHERICS. 


We have begun then to learn where the culprit 
comes from, something about the route he prefers, 
we have hints of strange vicissitudes on his journey. 
Well at last we are able to 
although we 


But what is he like ? 
say something about these details, 
are only beginning 
on the long task of 
building up a por- 


trait gallery of 
typical atmos- 
pherics. 


When the Radio 
Research Board was 
formed in 1920, 
Dr. Appleton, of St. 
John’s College, Cam- 
bridge, and I made 
independent sugges- 
tions that an instru- 
ment in which the 
moving part was a 
beam of slow moving 
electrons, a cathode 
ray oscillograph 
could be developed 
with sufficient sen- 
sitivity for the ex- 
amination of in- 
dividual atmos- 
pherics. While we 
were working to- 
wards the develop- 
ment of an instru- 


ment of sufficient 
sensitivity, the 
Western Electric 
Research Labora- 
tories in America 


produced for other 
purposes a cathode 
ray oscillograph and 


the very type of 
instrument that we 
required, and Dr. 
Appleton and 1 
joined forces to 


apply the new tube 
to the examination 
of atmospherics at 
the Aldershot sta- 
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of 25,000,000 miles per hour, and can be 
deflected by the electrostatic fields resulting 
from any potential difference between the deflector 
plates, of which there are two sets at right angles. 
The beam is focussed on the screen by ionisation 
of a trace of argon left in the vacuum. A sharply 
defined spot of brilliant green fluorescence is 
produced at the point where the beam strikes the 
screen, and if the beam is deflected at any speed 
other than a very 
slow one, this spot 
is drawn out into a 
line which shows 
the path traced out 
by the spot. The 
afterglow of the 
fluorescent material, 
and persistence of 
vision, combine to 
enable us to see 
this line even when 
the deflection is exe- 
cuted very rapidly. 
In fact, if the 
electrons moving 
forward at a speed 
of 12,000 k/sec., are 
deflected so that 
they have also a 
transverse velocity 
of 1/10 k/sec., or 
225 m. p. h., i. e., 80 
that the fluorescent 
spot may be re- 
garded as travel- 
ling over the screen 
at this speed, the 
line of fluorescence 
is still distinctly 
visible, even though 
the line is traced 
once only. 

In order to ex- 
amine such a transi- 
ent phenomenon as 
an atmospheric, 
occurring at any 
moment whatever, 
we must have some 
means of making the 
oscillograph draw a 
“graph” of the 
variation with time 
of the voltage pro- 


tion, the station duced by the . 
which had been pheric. This 

started in 1915 for accomplished by 
the thunderstorm Fig. 5. Directional frame and apparatus used in recording applying to that 
inquiry of which atmospherics. pair of deflecting 
I have spoken, and plates which pro- 
which has now duces an horizontal 
‘become the Radio Research Board Station, deflection, a voltage from a low frequency triode 


Aldershot, applying itself to the study of at- 
‘mospherics in general. 

The electrode system is shown in greater detail 
an Fig. 9). A filament taking lẹ amperes at 
2 volts, emits electrons, which are accelerated by 
400 volts applied between the filament and the 
tubular anode of I mm. bore. A beam of 
electrons shoots through this bore with a velocity 


oscillator. This oscillator is designed to give the 
nearest possible approach to a pure sine wave Over 
a wide range of frequencies. Then the beam of 
electrons will trace on the screen a base line, whose 
length we can adjust by altering the coupling to 
the oscillator, and which is best visualised as the 
projection of a uniform circular motion seen on. 
If we consider one complete cycle of the osci r, 
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starting from the left hand end of the base line, 
the spot starts from rest, increases in speed until 
the middle of the base is reached, then slows down 
ually till it comes to rest for a moment at the 
right hand end. It then performs a similar motion 
from right to left. If then the voltage due to the 
atmospheric be applied to the plates producing 
vertical deflection, we shall have this base being 
continually retraced before and after the arrival 
of the atmospheric, but while the voltage from the 
atmospheric persists we shall have a curve traced 
out in which the abscisse measure time on the 
sinusoidal scale, whose main features we have 
traced, while the ordinates are proportional to the 
instantaneous vol- 
tage produced at 
each moment by the 
atmospheric. Fig. 
10, showing a curve 
on such a base, and 
then reduced to an 
even time scale, 
will show you the 
type of distorted 
picture obtained, 
and how it must be 
treated before it can 
be interpreted. 
So much for the 
oscillograph and the 
icture it produces. 
We must now con- 
sider how we may 
obtain ` a voltage 
which shall tell us 
as much as pos- 
sible about the 
atmospheric in the 
ether, without com- 
plications due to the 
receiving aerial ‘and 
the auxiliary ap- 
tus. You are 
aware that in any 
circuit containing 
inductance or capa- 
city an applied elec- 
tromotive force 
produces effects 
which are of two 
kinds—one a free 
disturbance whose 
form and duration 
depend only on the 
constants of the 
circuit, and on the conditions under which the 
external force is applied, the other a forced“ 
motion which reproduces faithfully the variation 
in the applied force. In order to examine the 
applied force, in this case the electromotive force 
produced in the antenna circuit by the variations 
of the external field constituting the atmospheric, 
we must—by choosing suitable values for the 
circuit constants—arrange that the free disturbance 
is negligible in relation to the forced motion, and 
we must know the scale on which the forced e.m.f. 
reproduces the external field variations. 
Considering the antenna circuit represented by 
the diagram (Fig. 11), we have conditions such as 
are used in the circuits employed for determining 


Fig. 6. 
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the wave form of atmospherics. The capacity of 
the antenna to earth is represented by Co. Its 
effective height is hk metres. Its inductance is 
very small in comparison with Co, a damping 
resistance R, of such value that the circuit is 
“ aperiodic,” i.e., it is incapable of oscillating freely, 
is introduced, and a variable condenser Ci is put in 
series with the resistance. 

In these circumstances the free disturbance 
will be of measureable amplitude for a period less 
than 5CR seconds, when C, the capacity of C, and 


C, in series or * is measured in farads and R 


Co + Cy 
in ohms ; after that time it is negligibly weak. If 
we can arrange 
that 5CR is very 
small compared 


with the duration of 
the atmospheric to 
be measured, then 
the free pulsation 
will be over and 
done with so early 
in the history of 
the atmospheric 
that we can neglect 
it. In practice 5CR 
is reduced below 
1/10,000 sec. 

If we join the 
oscillograph deflec- 
tor plates across C,, 
we shall have ap- 
plied to them at 
any instant a vol- 
tage equal to 

Co+ C, 
times the voltage 
existing in the an- 
tenna at that 
instant, and that 
antenna voltage 
will be A times the 
instantaneous field 
strength in the ether 
due to the atmos- 
pheric, measured in 
volts per metre. 
Thus if E is the 
field strength, V 
the voltage across 
the deflector plates, 
0 
y = C, + oA hE. 

The deflection on the screen is proportional to V, 
it is in fact I mm. per volt, so knowing Co, Ci, and 
h we can at once determine E. 

In practice there is a slight complication to be 
introduced. The antenna which we erected at 
Aldershot for these experiments was a single 1,500 ft. 
span -of galvanised steel cable, with a capacity 
of 2,550 uuF and an effective height of 15 metres. 
If now we consider an atmospheric whose field 
strength is an eighth of a volt per metre, we should 
have a maximum voltage in the antenna of 15/8, 
or just short of two volts. We are unable to 
measure the total antenna voltage directly, however, 
and so we must introduce the condenser C,, and C, 
must have such a capacity that the shunting effect - 
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independent of the durati 
A suitable triode, such as the Western Electric 


amount before applying it to the oscillo 

Or we can do both at once. 

pose between condenser and oscillo 

102 D.W., will give us a voltage amplification of 
15 to 20 without difficulty and the grid circuit, 
shunted across C,, has a resistance of 5 

the amplifier to be worked at a point where a lon 
range of linear amplification can be obtained 
shunt is now 8 megohms instead of 2, and we have 


stage of amplification, 
80 
and even with a grid leak of 10 me 


coupling 
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Fig. 10. Figur: drawn on (a) linear base, (b) and (c) 
sinusoidal base. 


On the one hand, when we compare the atmos- 
pherics with the more or less steady field due to the 
earth’s charge, we find the atmospheric producing 
ac of 3 of a volt per metre in a field of about 
200 volts per metre. On the other hand, the field 
strengths corresponding to good transatlantic 
reception need not be so great as 50 millionths of a 
volt per metre. So, to take a rough analogy, if 
we were to represent the transatlantic signal by 
a tiny ripple J cm. high and 1 cm. long on the 
ocean of the earth’s field, we should have to picture 
an ocean 40 kilometres deep, and the average 


O 


R Cathode Ray 
Oscillograph 


0 
o 
f 
o 


To 
Triode 
Oscillator 


atmospheric as a mighty tidal wave, as steep as 
a house end,” 25 metres high and only half a metre 
long. This ocean would have a slow swell and 
other tidal waves, some higher but much less steep 
—but that is another story. 


CONCLUSION. 


I have confined myself to-night to the description 
of established methods of investigation, and to the 
presentation of observed facts. I have been 
unable to touch on the most recent work at Alder- 
shot, because there are some very interesting 
experiments which are only in the earliest stages 
of development. I have omitted mention of work 
done abroad. I have avoided all speculation. 
I have not once mentioned the ruddy planet Mars, 
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because I want to urge that what is needed to cle. 

the fog of mystery which seems to have envelope 
atmospherics is not a speculation, is not a pound 
of theory perilo i ln upon an ounce of fact, 
is not an occasio observation isolated in space 
and time with unspecified circuit constants, but is 
simply measurement—measurement which need 
not be elaborate or difficult, but which must be 


‘organised, systematic, and sustained. 


In conclusion I would suggest that ther 
is much that you, individually and as a societ 
can do to elucidate the rabiei of atmospherios. 
The reco of the atmospherics occurring 
immediately after time signals, which was asked re 
by the British Association Committee just before 
the war, can be done by most amateurs who care 
to add a simple recording device to their amplifiers. 
The last slide of all shows the type of records one 
can obtain from a simple syphon recorder. Many 
of you have frame aerials with which you can make 
systematic directional observations on atmospherics. | 
Some of you may care to attempt a solution of ti» 
most untouched problem of the inclination to the 
vertical of the wave front n atmospherics. Son 
might prefer to try forecasting local weather by 
observation of the types of atmospherics precedin 
different meteorological events. And some cou 
heip us in our work at Aldershot by sending us 


Fig. 12. Typical drawings of atmospheric wave 
forms. 
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Fig. 13. Apparatus for examination of wave form of atmospherics. 
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TABLE II.—CHARACTERISTICS OF THE MAIN TYPES. 


E, v/m. Duration, /s. 
l Number * E B aie ; Peak 
Type and sign, observed. Maximum | Maximum Period. ratio. 
Mean. Mode. Mean. Mode. | 
observed. | observed. 
2 A EEIE ES ?::: a eee 
A 38 0-05 0:035 0-10 1475 1250 2,500 
4 e 254 0-14 | 0-045 0-80 4625 1250 55,000 
A both signs 292 0•125 0-04 | s 4245 1250 — | 
Q + . | 105 0-20 0-04 0-67 2075 2000 8,500 2320 1-8 
Q + | 73 0-07 0-025 0-33 1925 2000 13,750 2880 
G 1220 0-10 0.04 0-58 1800 | 2000 10,000 2580 2-0 
All Q’s 298 0.13 | 0-04 — 1900 2000 2600 
| | 


postcard specifying the place and the exact time— 
really exact time to a second or two—at which 
lightning flashes are observed by them. 

I have to express my indebtedness to the Radio 
Research Board, under the chairmanship of Sir 


Henry Jackson, for providing the facilities for 
carrying out most of the work which I have described, 
and for permission to talk to you about it. I am 
also indebted to Mr. J. F. Herd, M. I. Rad. E., 
professional assistant at the Aldershot station, for 


— „ „„ 


612 THE WIRELESS WORLD AND RADIO REVIEW 


AUGUST 1, 1923 


TABLE III.—CHARACTERISTICS OF THE SUB-TYPES. 


Number observed. 


Mean E, v/m. 


Slope ratio.® 


Mean | Cycle 
duration ratio. 
Total. 


* (1) Gives mean with values> 10 included as 10. 
(2) Gives mean with values> 10 excluded. 


preparing the demonstration (a demonstration 
was given at the close of the meeting), and to your 


Secretary for lending ths accumulators necessary 
for the experiment, 


QUESTIONS AND ANSWERS 


A. B. C.“ (Burton-on-Trent) asks (1) If a 
small fixed condenser could be permanently connected 
in series in the aerial circuit, retaining a variable 
condenser in parallel with the aerial tuning inductance. 
(2) What is the most suitable metal for the cat 
whisker”’ of a crystal detector in which synthetic 
galena is employed. (3) How can the strengths of 
different signals be compared. ` 

(1) The arrangement is to be recommended in 
some cases. You should find by experiment 
whether the results are improved through adding 
the condenser. (2) Various metals have been used 
with equally satisfactory results. We suggest 
that you make tests with brass, copper and gold 
“eat whiskers.” (3) The strength of signals 
may be compared by the shunted telephone 
method, which is described in most wireless text- 
books. 

J. W. (Bristol) asks (1) With reference to the 
article. The Construction of a Four- Valve Detector 
Amplifier“ in the issue of March 24th, how is a 
three-coil tuner connected to the set. (2) If the ends 
of the filament resistances for the L.F. valves should 
not be connected to negative L.T. instead of positive 
an the circuit diagram of his set. 

(1) The three coils of the tuner should be 
arranged so that the aerial tuning inductance is at 
one side, the closed circuit inductance in the 
middle, and the reaction coil on the other side. 
The two terminals of the aerial tuning inductance 
are connected to aerial and earth respectively, the 
two terminals of the closed circuit inductance are 
connected to the terminals marked A and E. 
on the set, and the reaction coil terminals are 
connected to the two terminals marked R ” on 


the set. (2) The filament resistance connection in 
this diagram is not correct. The end of the 
filament resistance should be connected to negative 
L.T., as you point out. 


‘*A.S.C.’’ (Faversham) asks (1) If a satis- 
factory telephone transformer could be made by 
utilising an iron core 1“ in diameter and 
21“ long, the primary winding being 3 ozs. 
of No. 44 enamelled wire, and the secondary 
winding 6 ozs. of No. 32 S.S.C. wire. 
(2) For the approximate area of the overlap of tinfotl 
required in two variable condensers constructed in 
accordance with the diagram given on page 12 of the 
issue of April Tth, 1923, the capacities required being 
0-0005 mfd. and 0-001 mfd. (3) For particulars 
of a set of basket coils to tune from 150 to 12,000 metres 
with a 0-0005 mfd. variable condenser in parallel. 
(4) When should a grid leak be included in a valve 
circuit. 

(1) Yes. (2) We refer you to the article dealing 
with condensers in the issue of June 9th. (3) You 
should wind a number of coils, two or three with 
50 turns of No. 26 D.C.C., and others with 80 and 
120 turns each. They should be wound on & 
former 14” in diameter with 15 spokes. (4) A grid 
leak is connected to the grid of a valve when & 
stopping condenser is used. If no grid leak is con- 
nected the stopping condenser may become 
charged, and the valve would not function pro- 
perly. A grid leak is connected to allow the 
charge to leak away at a suitable rate. 

A. B. C.“ (Bradford), submits a diagram of 
a three nut set and asks (1) With reference to the 
circuit given in reply to ** D.T.” (S.E.22) on page 
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128 of the issue of April 28th, if we advise the adoption 
of this circuit in preference to the one submitted. (2) 
What gauge of wire and how many turns are required 
for a set of honeycomb plug-in coils to tune from 
300 to 500 metres, using a former 2” in diameter. 
(3) What should be the width of the formers, and the 
number of pins on each. 

(1) The circuit given in reply to D. T.“ 
(S.E.22) would be preferable to the one submitted. 
(3) and (2) Use No. 26 D.C.C. wire, and wind coils 
on formers of 2” in diameter, 1” in width, and having 
30 pins on each face with the following numbers 
of turns: aerial 75 and 35 turns; secondary 50 
and 75 turns; reaction 75 and 100 turns; anode 
75 and 100 turns. 


J. G. D.“ (Lewisham) submits a diagram 
of a two-valve set, detector and one L.F. valves, 
and asks (1) Why it is impossible to tune out the 
transmissions from the London broadcast station 


Fig. 1. 


when receiving the transmissions from other broadcast 
stations, using @ set constructed according to the 
diugram submitted. (2) Why the addition of a 
H.F. amplifying valve decreases the strength of 
signals received. (3) For a diagram of a one-valve 
H.F. amplifying panel, to include a switch for 
cutting owt the valve when desired. (4) If various 
alterations to his aerial would be advisable. 

(1) The principal reason why you cannot tune 
out the transmissions from 2 LO is because you 
are employing a single circuit tuner. We recor- 
mend that you employ a loose coupled tuner, the 
closed circuit coil being tuned with a 0.0005 mfd. 
variable condenser. (2) You have not given us 
particulars of the H.F. amplifier. We presume 
the H.F. circuits are capable of being tuned to the 
correct wavelength. If you are employing reaction 
it is just as well to reverse the connections to the 
reaction coil when a valve is awitched in between 
the detector and the aerial circuit. (3) A suitable 
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diagram is given in Fig. I. (4) We think that 
you would be well advised to retain your aerial. 


‘** DUSTY ”’ (Yorks) asks the following questions: 
with reference to Fig. 1, page 61, of the issue of 
April 14th. (1) If a set constructed from this 
diagram would be approved by the P. M. G. (2) How 
much wire of the same size as sample submitted. 
should be used for the primary winding of a L.F, 
intervalve transformer, and also for a telephone 
transformer. (3) What would be the gauge and 
weight of wire to use for the secondary windtngs. 
of the transformers. (4) If “The Radio Experi- 


mentera’? Handbook,” by P. R. Coursey, will give 
information on the building of coils. 

(1) If, when constructed, the set if incapable- 
of setting up oscillations in the aerial circuit, it 
would be approved by the P.M.G. The circuit 
is a good one, the reaction coil being coupled with 
(2) and (3) The sample of wire 


the anode coil. 


Tuner and single valve H.F. panel. 


submitted is No. 34 D.C.C., and is not suitable 
for use in an intervalve transformer, but may be 
used for the secondary winding of a telephone 
transformer. An intervalve transformer may be 
built as follows :—Primary winding 8,000 turns 
of No. 42 S.S.C., secondary winding 20,000 turns. 
of No. 44 S.S.C. Core 3“ in. diameter of No. 22 
soft iron wire. The telephone transformer primary 
winding may have 8,000 turns of No. 42 S.S.C. and 
a secondary winding of 1,500 turns of No. 34 S.S.C. 


F. W. (Manchester) submits a diagram of 
a three-valve set, detector, and two L.F. valves, and 
asks (1) If the diagram is correct. (2) If the vario- 
meter in the plate circuit of the detector valve will 
produce regeneration. (3) Would the production. 
of oscillation render the set unsuitable for the reception 
of British broadcast transmissions. 

(1) The diagram is correct. (2) A variometer 
will give regenerative effects when connected pin 


` 
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the plate circuit of the rectifier valve. (3) It is 
not permissible to use any form of reaction which 
wili set up oscillations in the aerial circuit, during 
the hours of British broadcast transmissions. 


E. G. G. (Luton) asks 


. (1) For a diagram 
of a five-valve receiver 


employing two H.F., 
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H. J. N. W.“ (Birmingham), asks (1) For 
particulars which will enable him to construct a 
tapped high frequency transformer for use on wave. 
lengths from 150 to 30,000 metres. 

(1) We would refer you to the reply given to 
‘*M.A.H.’’ (Stoke Newington) in the issue of 
March 24th, 1923. 


0002 = 


1 


Ar 


Fig. 2 E. C. G. (Luton). Receiver with 2-v-2. A separate anode voltage may be provided to each circuit. 


detector, and two L.F. valves. A series-parallel 
switch is required for the aerial condenser, and 
switches for controlling the number of valves in use. 


The diagram is given in Fig. No. 2. 


‘*T.A.L.D.’’ (Woking) asks (1) Which of 
the following batteries would be most satisfactory 
Sor use asa L.T. unit (a) Sack Lechlanche. (b) 
Bichromatic. (c) Daniell. (2) If a 400-volt ac- 
cumulator could be charged from a battery of Daniell 
cells. 


(1) None of the batteries mentioned is suitable 
for the purpose of supplying filament current for 
a valve set. These batteries give the most 
satisfactory service when the discharge is of an 
intermittent character. (2) A suitable battery of 
Daniell cells would be expensive to install, and 
would require continual attention. The cost 
would probably be out of all proportion to that 
incurred by charging accumulators in the usual 
manner. 


H. S. (Littlehampton) asks for a diagram 
of a four-valve set comprising one H.F. and three 
L.F. valves. He complains that he 1s unable to operate 
a loud speaker satisfactorily with a receiver having 
Jour L.F. valves. 


We would refer you as follows: — Fig. 5, page 259, 
May 26th, 1923; Fig. 4, page 296, June 2nd, 1923; 
Fig. 5, page 366, June 16th, 1923. 


N OTE —T his section of the magazine is placed 

dat the disposal of all readers who wish 
to recewe and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules :—(1) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers, Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in thew 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the Questions and Answers” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which is for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a ‘‘ nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of Is., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the mati- 
mum which may be sent in at one time. 
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EDITORIAL NOTES 


The New Organisation for Amateur Unity, 


- In this issue an announcement is made 
regarding a scheme which is being intro- 
duced whereby wireless societies throughout 
the Kingdom may be brought more closely 
im touch and share directly in the responsi- 
bility of watching the interests of amateur 
users of wireless as a body. 

Hitherto, the Annual Conference of wire- 
less societies called by the Radio Society of 
Great Britain, has been the only opportunity 
which the representatives of radio societies 
have had for meeting and discussing matters 
affecting their mutual welfare. At the 
last Annual Conference an effort was made 
to bring about some closer method of 
co-operation between all societies, but no 
definite scheme was introduced. Now the 
© Radio Society has itself formulated a scheme 
whereby elected representatives from 
amongst the afħliated societies shall form 
part of the permanent Committee of the 
Radio Society and by attending committee 
meetings will be able to give direct expression 
to the views of their electorate. 


This scheme, which has been occupying 
the attention of the Committee of the 
Radio Society for some time, should result 
in a very considerable strengthening of the 
amateur position. It is fortunate that this 
organisation should have been launched 
with no further delay since there is every 
indication that there is much work to be 
done in the near future. 

The aim of everyone at the present time, 
if he is in any way interested in preserving 
for the amateur a recognised place in the 
ether, should be to make every effort to 
ensure unity in the matter of general 
policy. He must show a bold front in 
the event of any proposals being intro- 
duced which may adversely affect the 
amateur’s status. 

The experimenter should not lose sight of 
the fact that amongst users of wireless he 
may find that he is a minority, and unless 
a minority is well organised and determined, 
it must eventually become subservient to 
the majority. 


High Frequency Amplification below 200 Metres. 


Many transmitting amateurs are devoting 
their attention to the design of transmitting 
apparatus suitable for working on wave- 
lengths below 200 metres in order that they 
may avoid interference with broadcasting 
and at the same time permit of transmission 
and reception taking place during broad- 
casting hours. 

Difficulties in the design of the trans- 
mitter having been overcome, one is faced 
with the problem of designing an efficient 
receiver to work on the short wavelengths. 
A receiver in which high frequency amplifica- 
tion is not employed can be made quite 
easily to tune to 200 metres, but it is not an 
easy matter to devise a high frequency 
amplifying circuit suitable for use on these 
short wavelengths. High frequency ampli- 
fication of course must be adopted for long 
range experimental work, and judging from 
queries which have come to hand, a good 
-deal of trouble has already been experienced 
in this direction. It is not thought that 
the arrangement of the supersonic-heterodyne 


completely solves the problem. The trend 
in the design of receivers for short 
wavelengths is to employ a variometer 
in the plate circuit of the high frequency 
amplifier. This is generally adopted in 
America, but the degree of amplification 
produced is not always entirely satisfactory 
in view of the small inductance necessary 
to tune to the short wavelengths. The effects 
of stray capacity in the plate circuit may 
produce serious detrimental effects, for it 
must be remembered that a capacity of 
10 micromicrofarads represents a very low 
resistance path to the oscillatory currents 
used on the short wavelengths. This stray 
capacity is, of course, utilised in bringing the 
plate circuit into tune, yet if good amplifica- 
tion is to be obtained the capacity in the 
plate circuit must be kept to a minimum. 
The construction of a sensitive receiver for 
use on wavelengths below 200 metres is a 
matter to leave in the hands of the expen- 
menter, and it is to be hoped that new features 
in design may be forthcoming. 
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NOTES ON THE CONSTRUCTION OF 
WIRELESS WORKSHOPS. 


By RICHARD TWELVETREES, A. M. I. Mech. E. 


S soon as the amateur constructor 

who works indoors finds that his 

activities are too much limited by 

want of proper workshop facilities, 
he begins to think about a separate workshop. 
He may or may not be inclined to build the 
latter himself, but in either case there are 
certain points to consider if the proposed 
shop is to give the best service. A good 
many amateurs of scientific bent are all 
at sea when it comes to building operations, 
even on a small scale, and as I gained 
quite a lot of experience over mistakes 
made in building my own wireless workshop 
perhaps it may prove of some value to 
readers. 


cause as a rule only one spot will be at all 
suitable, but in larger gardens there may be 
the choice of several positions. As the 
workshop cannot be considered as self- 
contained if advantage is taken of electric 
light, gas and water supplies from the house, 
the workshop is. the better and the less the 
expense incurred in arranging for these 
services. Its position relative to certain 
rooms in the house is very important ; 
for the amateur whose pleasure interferes 
with the repose of less active members of 
the family, soon becomes unpopular. Again, 
the position of the workshop may suit every- 
one on their own side of the fence, hut prove 


-a continual nuisance to one’s neighbour. 


A Corner of the Author’s Workshop. 


Selection of Site. 
In small garden plots the site of the 
workshop seldom presents difficulties, be- 


This is all very important, for once the 
workshop has been erected, at no small 
expense, it becomes more or less a permanent 
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feature of the suburban landscape ; that is 
why I emphasise the importance of selecting 
a site unlikely to inconvenience anybody. 


Foundation of the Workshop. 

It is very necessary that the workshop 
should have sound foundations, even though 
the structure be but of a portable nature. 
A nice substantial looking wooden shed 
when viewed in the builder’s yard may 
prove a very different aftair after it has 
been in service for a few months, unless 
suitable foundations are provided. 
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tion is really essential. A square foot of 
flower bed or lawn has not a very great load 
resisting capacity, and therefore the portion 
of the garden given up to the workshop 
should be dug up and planted with coarse 
rubble to a depth of 6 ins. to 1 ft. The 
surface should be smoothed and covered 
with concrete, which will provide the 
necessary support for the workshop. 


Frame Buildings, 


The production of all classes of portable 
buildings has improved so greatly that 


Another view of the workshop. It will be noticed that both gas and electric light are 
available. The provision of ample cupboard space and racks is essential where the 
workshop dimensions are limited. N 


One starts with a modest tool equipment, 
and all is well. Later on more elaborate 
equipment is acquired and the door begins 
to jamb, which generally means that the 
shed has commenced to subside. Further 
additions are made, a lathe and other heavy 
articles are added and the whole building 
gets strained almost to the point of collapse. 
After a few rainy days the roof begins to 
leak, which, of course, marks the beginning 
of the end of that building, for no one will 
leave expensive tools and apparatus exposed 
to damage from rust. 

If one is spending money on a really 
businesslike workshop, a substantial founda- 


amateurs need not take the trouble to build 
their own workshops unless this course is 
rendered essential for financial reasons. 
Sectional buildings capable of being extended 
to almost any size, and which can be fixed 
up by a few bolts, can now be purchased 
from various firms, these serving as excellent 
workshops for amateur wireless constructors. 
Having selected the building one intends 
to purchase or drawn out the one to be 
constructed, the points at which electric 
light, gas, and water supplies are to be led 
in, have to be determined, so that the cable 
and pipes can be run under the ground, thus 
creating no unsightly appearance or setting 
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up local electrical disturbances in the case 
of the electric cable. ‘The practical value of 
the workshop is enormously increased by 
the above-mentioned services, for during the 
winter no one enjoys working in a cold, 
dimly lighted shed, where any useful ex- 
perimenting is out of the question. I once 
heard the house of an enthusiastic wireless 
amateur described as somewhere to go when 
he had to.come out of his workshop, which 
showed that he, at all events, knew how 
to arrange things, and had his shop built to 
satisfy his needs in respect of comfort. 
Needless to say, the work he turned out was 
of the very highest order. 


The sides of the workshop may be as 
flimsy as you like provided they hold up the 
roof and keep out the rain, but the flooring 
needs to be of very sturdy description. 
Suppose one uses a treadle lathe at first, the 
desire to spend one’s energies in a better 
way than doing an electric motor out of 
a job soon results in the adoption of power 
to drive the lathe. In small workshops it is 
better to use the floor as a fixture for motors 
than to use overhead countershafts, as the 
latter tend to shake the structure and the 
consequent vibration is very annoying. The 
floor boards should be supported on stiff 
cross battens, raising it well above the 
concrete foundation, and if tongued and 
grooved planks are used one avoids the 
possibility of losing small components through 
cracks caused by shrinking boards of the 
ordinary description. 


Some workshops of the portable class 
have plain concrete floors, but in cold 
weather these strike very cold to the feet, 
and also prevent one from fixing benches 
or small machine tools securely to the floor 
when required. 


Amateurs who have started with one of 
the tool cabinets described in the issue of 
June 30th, 1923, can transport these into 
the workshop, but the extra space available 
enables one to fix up a substantial bench 
which gives still better accommodation for 
experimental and constructional work. In 
the interests of tidyness and efficiency ample 
cupboards and shelves should be arranged 
and the racks for material described in a 
previous issue can be adapted as part of 
the workshop equipment, in addition to 
other pieces of apparatus to be dealt with 
later. 
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Whilst the erection of the shop is in 
progress proper arrangements can be made 
for fixing up an efficient aerial mast and also 
the opportunity for providing a first class 
“earth should not be overlooked. If the 
shop is properly heated and lighted it may 
be used as a testing station, and therefore 
the earth and aerial leads can be connected 
with a special form of panel in the shop, the 
convenience of which will be fully appreciated 
by methodical experimenters. 


Ventilation and Other Considerations. 
The ventilation of the shop must be 
carefully considered, as otherwise one may 
be compelled to work in vitiated air, especially 
if the shop has been shut up for any length 
of time. If the design is tastefully selected 
the exterior can be made to harmonise with 
the style of the residence, and lend its walls 
to support creepers, rambler roses, or other 
forms of garden decorations, so that the 
natural beauties of a cultivated plot may 
not be spoilt by the presence of the workshop. 
The internal layout of the shop is largely 
a matter of taste, and as amateurs have so 
widely differing views on this point, the 
matter will be left for individual treatment. 


REPLACING A DETECTOR VALVE WITH A 
CRYSTAL DETECTOR. 

Sometimes the detector valve burns out or 
the battery runs down just at the time when it is 
most needed. With the very simple arrangement 
described, however, a crystal detector can be 
substituted easily so that reception can be con- 
tinued. It is a good idea, too, to use the crystal 
detector for local reception, saving the audion for 
long distance work. 

If you examine a valve detector circuit you will 
see that it is only necessary to connect a 
crystal detector across the grid and plate to put 
it in series with the telephones around the tuning 
circuit. This leaves the telephones open at the 
other side where they are connected to the positive 
terminal of the high tension battery. Therefore, 
it is necessary to put a lead between that terminal 
and the side of the low tension battery to which 
the other end of the tuning circuit is connected. 

A simple crystal detector can be mounted on a 
small ebonite disc set in the base of a burned-out 
valve. One side of the detector should be connected 
to the grid contact pin and the other side to the 
place contact pin of the valve base. Then the 
detector unit can be set into the valve holder in 
place of the valve. This can be done very quickly 
and the lead put on the battery terminals. 

If it is not convenient to adjust the detector 
when it is in the valve holder, put two terminals 
on the valve base in place of the crystal detector, 
connecting them as before. Then flexible leads 
can be run from those terminals to a detector 
conveniently located on the operating table. 
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HONEYCOMB INDUCTANCE COILS. 


In the following article a description is given of the methods employed in 
the manufacture of honeycomb inductance coils at the works of the 
Igranic Electric Company. 


By J. T. 


HE term “ Honeycomb ” as ap- 

plied to this coil was originally 

intended to describe the cellular 

formation of the wires in the coil, 
but owing to later developments in the 
method of winding these coils, it was found 
necessary to amplify the term, and such 
coils are now spoken of as either Unilateral 
or Duolateral Honeycomb Coils. 

Before describing the difference between 
these two windings, the general underlying 
principles of the two types of windings may 
first be considered. 

The purpose in the design of these coils 
has been to provide a multi-layer inductance 
coil of the highest possible efficiency, of 
sound mechanical construction, readily adapt- 
able to the tuning of any type of circuit, 
and capable of being easily included in any 
particular design of receiving apparatus. 
The maximum efficiency of a multi-layer 
inductance coil is obtained when the distri- 
buted self-capacity of the winding is low, 
its inductance value high, high frequency 
resistance and power absorption factor low. 

To obtain such results it is essential that 
the various turns in the coil shall be spaced 
in relation one to the other, that closely 
adjacent turns shall be at an angle to one 
another, and that the insulating coating on 
the wire and any surrounding insulation 
used for forming the complete structure 
shall be of low self-inductive capacity value 
and have a low power absorption factor. 

It is also desirable that air insulation 
should be utilised wherever possible, whilst 
at the same time the coil should be self 
supporting as far as possible without losing 
the properties of rigidity and durability. 

Bearing in mind these requirements it 
is interesting to trace how these properties 
have been introduced in the manufacture 
of inductance coils under the De Forest 
patent No. 141,344. 

The problem of arranging a sound mechani- 
cal structure while maintaining maximum 
efficiency was no simple one, but nevertheless 
it has been successfully tackled. 


MOULD. 


De Forest, in conjunction with The 
Universal Winding Machine Co:, of Boston, 
U.S.A., employed a machine which, by 
cross-winding the various turns of wire, 
causes a coil to be formed in such a way that 
thé various turns of wire lock one on to the 
other, thus forming a solid structure, each 
turn of wire helping to support the other 
turns. The spacing of the wires in the coil 
presented some difficulty as the method of 
producing this self-forming coil on the 
machine depended entirely on each turn of 
wire lying tightly against the previous turn 
of wire to give the necessary locking effect. 
A false foundation for the coil had therefore 
to be provided, and this took the form of a 
soft paper tube, over the edges of which the 
first layer of spaced turns was locked, the 
consecutive layers of turns being locked on 
this first layer of wires by the ordinary 
operation of the machine. The consecutive 
layers of wire are laid directly over the 
wires in the previous layers, the diamonds 
formed by the angular lay of adjacent wires 
forming the cells in the structuré of the coil 
which has given rise to the name honeycomb 
coil. 

In the later development of this winding 
the adjacent turns in the layers are spaced 
twice the distance apart and consecutive 
layers were staggered so that the turns lie 
midway between the turns in the previous 
layer. This arrangement has improved the 
efficiency of the winding, and has introduced 
the term duolateral, the original form being 
termed unilateral. 

Reference to Fig. 1 will clearly show the 
difference between these two methods of 
winding. In diagram A a section is shown 
through a unilateral coil where the white 
dots denote all wires of one angular dis- 
position, and black dots denote all wires of 
the opposite angular disposition. 

From this it will be seen that all wires of 
like angle, that is running parallel to each 
other, are spaced twice their diameter in 
their layer and their diameter apart in 
consecutive layers. 
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In diagram B æ section is shown through 
a duolateral coil, and here it will be seen 
that all wires of like angle are spaced five 
times their diameter in their layers, two to 
three times their diameter between inter- 
mediate layers, and three times their diameter 
in consecutive layers. By this means the 
distributed self capacity is reduced. 

The machine which is used to wind these 
coils is very interesting, and a description 
with illustrations should be of special interest. 


ee 
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A.— Illustrating unilateral winding. 
Fig. 1. 


The machine consists primarily of a 
winding spindle A, Fig. 3, which runs at a 
high speed, and is provided with a suitable 
friction clutch drive for putting the spindle 
into operation, and also to allow for the 
automatic stopping of the machine when the 
correct number of turns has been wound on 
the coil or in the event of the wire breaking. 
Combined with this winding spindle is a 
special gear-box and what is termed a gainer 
mechanism, which is interposed between the 
winding spindle and a separate camshaft. 

The gear-box is shown in Fig. 2 with the 
cover removed. The camshaft carries a 
cam, which sets up a reciprocating motion 
in a guide, which feeds the wire on to the 
coil. The speed at which this reciprocating 
motion takes place depends entirely upon 
the angle at which the wire is laid upon the 
coil, and also upon the number of spaced 
turns of wire which go to represent one layer 
of wire on the coil. To obtain this particular 
formation of wire, the gear-box encloses a 
train of compound gearing, and in addition, 
an epicyclic gear operated through the 
medium of a slipping clutch and an eccen- 
trically mounted ratchet wheel and paw! as 
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shown at A. By means of this combination 
of mechanical motions, for every revolution 
of the cam the ratchet advances the epicyclic 
gear through the slipping clutch by a certain 
angular movement. This angle is adjustable 
by varying the eccentricity of the mounting 
of the ratchet wheel and pawl, so that very 
fine adjustment of gain can be obtained, 
enabling the wire in the alternative layers 
of the coil to be laid one above the other, 
spaced out the predetermined amount, and 
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B.—IUustrating duolateral winding. 


Diagrams illustrating the difference between duolateral and unilaterial windings. 


Fig. 2. A view of the gear-box with the cover removed. 
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Fig. 3. A coil in process of winding on the machine. 


the consecutive layers disposed midway 
between the wires of the alternative layers. 
Figs. 3 and 4 show the progress and method 
of winding. By this means a coil perfectly 
spaced and self-supporting in every way can 
be speedily produced, one coil being identical 
with another from every point of view. 
Such a coil, when completely wound, can 
be taken straight from the machine, all that 
is necessary to hold the outer turn of the 
wire being the fixing of a small sticky label. 
A special expanding type of mandrel has 
been designed to carry the coil during the 
winding operation on which the paper tube 
is mounted, a special registering stop being 


provided on the mandrel to bring the paper 


tube midway between the two extremities 
of the layer of wire, thus enabling each coil 
to be wound with the same degree of locking 
on the paper tube, eliminating any adjust- 
ment of the paper tube on the part of the 
operator, and thereby speeding up produc- 
tion. 

This mandrel is split and is-expanded by 
means of a large end core, see Fig. 3, which 
can be easily operated by hand, and so does 
not require the use of a spanner, which, of 
course, would lower the speed of this opera- 
tion. Having completed the winding of the 
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coil it is removed from the machine for 
mounting. 

The second operation in connection with 
this coil is the definite fixing of the position 
of the leads, and impregnation. This is a 
simple operation, and consists of laying the 
lead wire in position along the coil and 
sticking them by the use of an adhesive 
paper band, the paper being of such a nature 
as to readily absorb the impregnating 
material which is applied later. By fixing 
the leads at this stage it ensures that the 
inner lead is isolated from the other turns of 
the coil, and also that the same direction of 
winding will be maintained in the whole of 
the coils, as indicated by the position of the 
leads. . 

The next operation is the impregnation of 
the coil. A special varnish is used for this 
purpose, which has a low inductive capacity, 
and has quick penetrating powers, to enable 
the operation of saturating the cotton to 
take place very rapidly. 

After thorough drying in heated chambers, 
the coils are immersed in this varnish in 
tanks, and are then placed upon a centrifuge 
spindle, which is rotated at a very high 
speed, and brought to stop by means of a 
brake after a definite period has expired. 


Fig. 4. Another illustration of the process of winding. 
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The coil has then sufficient varnish on every 
part of it to give a good coating, but has 
no surplus, which would cause either soft 
spots in the coil, or would make the baking 
operation a lengthy one to harden out these 
soft spots. The coils are then returned to 
the heated chambers until the varnish is 
hardened. 

Mounting is the next operation, and where 
possible, time-saving jigs which have been 
designed to suit the requirements of this 
particular coil, are used. To each end of 
the coil a metal connector has to be soldered, 
which, being much larger than the wire, 
takes considerably longer than the wire to 
solder. To overcome this variation, the 
connectors are laid in a trough having an 
electrical heating element in its base. By 
this means the connectors are brought up 
to a temperature at which they can just be 
comfortably handled, and consequently the 
actual time for the soldering is reduced by 
the difference in the time taken to raise the 
temperature from the atmospheric to a 
soldering temperature, and the time taken 
to raise it from a pre-heated temperature 
to the soldering temperature. This has 
been found to reduce the time for this 
operation by 50 per cent. 

The pre-heated connectors are then drop- 
ped into the small jig which holds them in 
the correct position for soldering, and to 
prevent the solder running into a tapped hole 
which communicates with the hole for the 


to 


re 


Fig. 5. A completed plug-in type of coil. 
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Fig. 6. A coil with the special gimbal method of 


mounting. 


wire, a small screwed plug treated with 
French chalk is inserted in the hole. The 
actual soldering is carried out by the use 
of long tipped electric soldering irons, a 
non-corrosive flux and soft solder being 
employed. To set the solder quickly, a 
wet pad is placed directly on it, so reducing 
the temperature rapidly, at the same time 
washing off any surplus flux. 

The coil, complete with its connectors, 
passes to the next operation, which is that of 
fitting the moulded insulator which separates 
the two connectors, and holds them together 
mechanically to form them into a plug 
connector for plugging in to the coil holder. 
Special stands with spring grip and rotatable 
on their bases, are provided for mounting 
the coils during this operation, in order to 
relieve the end wires of any strain, so that 
the two moulded insulators can be poised 
on the coil and the connectors can be slipped 
into their registers in the moulding, and the 
clamping screw between the mouldings 
pressed in easily. Screwed plugs, shaped as 
taps with knurled heads, are placed between 
the halves of the insulator and are unscrewed 
after assembly. By means of the revolving 
base, the coil can be turned from side to side, 
and the screwing and locking operations 


carried out very rapidly. 


924 


The final operation is the assembling of a 
band with the indicating plate on the coil. 
The band forms a means of firmly fixing 
the moulded plug on to the coil without 
interfering with or damaging the winding. 
This band is made of toughened leatheroid, 
treated with an insulating enamel, 
moisture has been dried out. Similar stands 
to those used for mounting the mouldings 
are used for carrying out this operation as 
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type coil can only be used as a vario- 
coupler. 

Batches of coils when complete are 
thoroughly inspected and tested for circuit, 
inductance, and high frequency resistance 
against a set of standards which have been 
tested and calibrated by the National Physicał 
Laboratory. 

The latter test is essential, as variations 
in quality of wire, insulation of the wire, 
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they enable the operator to pull the band 
tight with one hand, while screwing a fixing 
screw in with the other. 

These operations complete the plug-type 
coil shown in Fig. 5, whilst another type 
shown in Fig. 6 is produced on similar lines, 
but in this case the plug and socket are re- 
placed by Gimbal connectors mounted direct 
on to the coil, the advantage of this type of 
coil being that it can be used both as a vario- 
meter and vario coupler, whereas the plug- 
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or manufacture of paper tubes, varnish or 
enamel would cause a large variation in the 
high frequency resistance of the coil. 

The coils are made in sixteen sizes, and 
cover wavelengths of from 50 to 22,000 
metres. 

The chart given in the accompanying 
illustration shows the ranges of wavelengths 
which may be obtained with coils of this 
type when shunted with variable condensers 
of the values shown. 
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Resistance and Reactance Capacity 
Coupling for H.F. Amplifiers. 


By P. R. 


HE method of treating parallel 

circuits adopted by Mr. S. O. 

Pearson, B.Sc., in his article, 

“Electrostatic Capacity in Radio 
Circuits,“ can be applied to the case 
of radio frequency amplifying circuits, 
with either the resistance or reactance 
method of coupling. 

The grid potential of the amplifying valve 
is so arranged that the valve operates on 
the steep part of its characteristic, and 
therefore, superimposed on the steady plate 
current, is an alternating current whose 
frequency equals that of the incoming signal. 
The valve is essentially potential operated 
and we must therefore make these alternating 
currents produce alternating potentials which 
can operate the next valve. These alternat- 
ing potentials are produced by placing an 
impedance in the plate circuit of the valve, 
thus producing a potential drop which is 
instantaneously proportional to the current 
and the impedance. It is therefore obvious 
that this impedance must be large in order 
that the potential drop shall be a maximum. 

The arrangement designed to produce this 
impedance is connected between the plate 
of the valve and the positive side of the high 
tension supply (H.T.+). Since the positive 
of the high tension supply is at a fixed 
potential, the voltage fluctuations will occur 
at the plate of the valve. The grid of the 
next valve is therefore connected to the 
plate of the amplifying valve by means of a 
condenser, a leak being provided to filament 
or potentiometer, since a leak across the 
condenser would connect the grid directly 
to the positive of the H.T. supply. 


RESISTANCE COUPLING. 

The obvious arrangement to produce the 
required impedance would appear to be a 
non-inductive resistance connected in the 
plate circuit. It must however be remem- 
bered that there is a small stray capacity be- 
tween the wires and the capacity in the 
following valve. These capacities may be 
considered as a condenser connected from 


*Wireless World and Radio Review, January 27, 
1923. 


THOMAS. 


plate to H.T.+ and usually of about 0.000015 
mfd. capacity. 

The resistance of a condenser of C farads 
capacity to an alternating current of fre- 
quency f = c ohms. This is usually known 

mT 
as the reactance (X) of the condenser at 
frequency f, and is inversely proportional to 
f, and therefore directly proportional to 
wavelength. 

We now have a parallel circuit composed 
of a resistance R, shunted by a condenser C, 


_ (Fig. 1), connected between plate and positive 
H.T. 


C 
Fig. 1. 


The impedance Z of this arrangement :— 
I 


¿Z= JI 
Vin + wit? 

ohms where w=2zf. Z increases as R in- 
creases, and if R is infinitely large Z = ő 
= the reactance of the condenser, and 8 
maximum. This maximum impedance is 
unattainable, since R must have some 
finite value in order that there shall be a 
circuit of reasonably low resistance for the 
steady plate current. 

Considering actual examples, assuming 
C,=0-000015 mfd. (1) At 300 metres f= 
1,000,000 and Z=10,600 ohms, when R is 
infinitely great. 

(2) At 3,000 metres f=100,000 and Z= 
106,000 ohms when R is infinite and equals 
72,600 ohms when R is 100,000 ohms. 

The above examples show the effect of 
frequency very clearly. At 300 metres the 
impedance is so low that no voltage amplifi- 
cation can be obtained, while at 3,000 metres 
we have ten times the impedance, and 
satisfactory amplification may be obtained. 
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Attempts to reduce C, by special valve 
designs, so that resistance coupling could 


be used on short wavelengths, have not 


proved very successful ; although a reduction 
of capacity is obtained the impedance is 
still too low for amplification on wavelengths 
of the order of 300 or 400 metres. 

In practice a resistance of from 60,000 to 
‘ 80,000 ohms is used. A valve when working 
on the steep part of its characteristic has a 
steady plate current of about 0-7 milliampere 
which causes a steady voltage drop of 
0:0007 xX 80,000=56 volts, when a resistance 
of 80,000 ohms is used. This voltage must 
be subtracted from the voltage of the high 
tension supply to find the effective voltage 
on the plate of the valve. 


REACTANCE CAPACITY COUPLING 

(TUNED ANODE). 

Mr. S. O. Pearson, in the article previously 
referred to, shows that when an inductance 
is shunted by a capacity, the impedance 
of the circuit thus formed has a maximum 
value when the circuit is tuned. The 
impedance of a tuned circuit is given by 
the expression Z = a ohms, where L is the 
inductance, and R the resistance and C the 
shunted capacity. 

It is clear from the consideration of the 
resistance coupled amplifier that we have a 
capacity. If now in the place of the resistance 
we put an inductance it is obvious that we 


can make this capacity tune or help to tune 


the circuit to any wavelength, and therefore 
produce a circuit of high impedance to the 
alternating currents. 

A consideration of the circuit and the 
quantities present will show under what 
conditions an arrangement of this type will 
operate most effectively. 

An inductance coil is wound with wire, 
and is therefore always associated with 
resistance. It has also a certain self-capacity 
and must therefore be represented by an 
inductance in series with a resistance and 
shunted by a capacity. 

A variable condenser has always some 
minimum capacity and should be represented 
by a capacity which is variable from zero 
to a maximum, shunted by a fixed capacity. 

The circuit which we have to consider can 
be represented by an inductance in series 
with a resistance, the whole shunted by a 
fixed capacity which is composed of the 
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self-capacity of the inductance, the minimum 
capacity of the variable condenser, and the 
stray and valve capacities previously referred 
to. The circuit is also shunted by a variable 
capacity, which is variable from zero to a 
maximum. (Fig. 2). 


C.-C, 
Fig. 2. 


For the impedance to be large, both C and 


R in the expression Z = 65 must be as 
| ee Somer Seer | 
small as possible. If we rewrite as N & C 


we can consider the problem very simply: 
It is required to use a reactance capacity 
coupling by means of a series of coils and a 


variable condenser to cover a range of wave- 


lengths, in such a way that the impedance 
never falls below some assumed value. If 
the ratio of inductance to resistance for these 
coils is large, a larger maximum value of 
capacity to tune them can be used, and each 
coil will therefore cover a larger wavelength 
band and still comply with the condition of 
minimum impedance. Thus fewer coils are 


required than if the ratio R were small. 


If is fixed, and Z must not fall below 
some assumed value, then the maximum 
value of C can be determined; let it be C}. 
This is composed of C, the fixed capacity, 
and C,-C, the maximum capacity of the 
variable condenser; this increases as C 
decreases. Therefore the advantage of mak- 
ing Ci as small as possible is that the 
maximum value of the variable condenser 
is increased and the effective wavelength 
range of the coil also increased. 


When using the expression Ep if L is 


taken in henries C must be taken in farads, R 
in ohms; Z is also in ohms. Other units of L 
and C may be used but they must correspond. 
Thus if L is taken in microhenries, C must 
be in microfarads, and if L is in centimetres, 
C must be in milli-microfarads. 

The value of R is not the direct current 
resistance but the resistance to alternating 
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currents of the frequency considered, and 
is much higher due to skin effect. 

Even after allowing for a considerable 
increase of resistance due to skin effect, it 
is found that a tuned circuit has a very high 
impedance at frequencies corresponding to 
short wavelengths and is therefore suitable 
for use as a coupling for radio frequency 
amplifying valves. 

The resistance to the steady plate current 
is only the resistance to direct current, and 
the steady voltage drop is therefore negligible. 

We see that the resistance coupling is not 
effective below about 2,000 metres; it has 
also the disadvantage of requiring extra 
plate voltage. It has however the advantage 
that for the range of wavelengths over which 
it is Suitable it is absolutely aperiodic, if such 
an arrangement is required. 

The reactance capacity coupling is suitable 
for all wavelengths, and when made up with 
a low resistance coil is very selective. It 
does not require extra plate voltage. 
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There are many amateurs who find great 
difficulty in obtaining satisfactory high 
frequency amplification below about 600 
metres, and in many cases the main trouble 
is in the arrangement of the wiring and 
design of the coils. 


The most satisfactory method of wiring 
is by means of tinned copper wire of suf- 
ficiently heavy gauge to be clear of the 
panel. The extra thought and trouble 
involved in designing and fixing a system of 
wiring in which the wires are well spaced is 
amply repaid by the superior results 
obtained. 

Coils wound with fairly heavy wire, while 
more bulky are also a tremendous advantage, 
as are those wound on a reasonably large 
former. 

Careful thought on the limitation of 
resistance and stray capacity to a minimum 
is always advisable if good results are 
required. 


New Switching Device for L.F. Amplifiers. 
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A particularly convenient arrangement for cutting 
in and out of circuit low frequency amplifiers is the 
provision of spring contacts operated by a projec- 
tion on the revolving resistance winding. With the 


rotary arm type of filament resistance it is not 
difficult to attach contacts to the panel which 
engage on the arm when the resistance knob is in 
the off position. 
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Mounting Flat Coils and a Suitable 


Two-Coil Holder 


By E. J. DENT. 


HE accompanying drawings show 

a simple, effective, and cheap 

method of mounting and using 

the flat coils that are so deservedly 
popular. The coils can be bought ready 
made, but I have not seen a suitable 
holder advertised, and think my idea may 
be useful to others. 


Brass 36xMe 


de a WOOO SCREWS Ye 


EBONITE 3x 2% 


another piece 5 in. by J in. by in. Attached 
to one side of this by two ß in. No. 4 screws 
is a piece of ebonite 3 in. by 2} in. by ; in., 
and on the other side of the wood is a piece 
of ebonite 2}in. by rin. by }in. This is 
locked to the handle by two 2 BA nuts, the 
handle passing through a hole at the centre 
of the semi-circle. On the inner face of each 


H 
| | EBONITE, 
0 287 


wooo 5x3:% 


Scale drawing of stmple yet effective coil holder. 


Each coil is fixed to a piece of ebonite by 
means of cotton thread, this being passed 
through a hole in the centre. To the ebonite 
are attached two legs of brass, and the ends 
of the coil are fastened under the set screws, 
or soldered. For larger coils the ebonite 
would need to be increased in length, and the 
thickness might with advantage be q; in. 

The coil holder has a base of hard wood 
5 in. by 3in. by #in. Along the centre is 


piece of ebonite are two pieces of stiff brass 
which form clips to hold the legs of the coil 
mounts. The clips are held to the ebonite 
by small screws, and the nut of the terminal 
which makes contact with each clip. If 
these clips are well made the holder can be 
used in any position. 

If materials are bought the cost for 
mounting each coil ought not to exceed 6d., 
and 2s. ought to cover the cost of materials 
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The construction of the coil holder 

is clearly shown, whilst to those 

unacquainted with the reading of 

drawings, the photograph will convey 

the necessary details for coil holder 
and stand. 


eou. 
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for the holder. In my own 
case most of the materials 
were already in my possession, 
and no doubt this will apply 
to most other beginners, who 
usually buy more material 
than they need. 


Scientific or Vernier Time Signals in France.* 


The Union Astronomique Internationale,” at 
its Conference at Rome in May, 1922, expressed 
a wish that investigations might be made to deter- 
mine whether, in vernier time signals, it would 
be preferable to indicate the zero points by a dash 
instead of by the omission of a dot as at present, 
as the view was taken that the suppression of the 
dot might pass unnoticed owing to atmospheric 
disturbance. 

Various experiments have accordingly been made 
by the Bureau Internationale de | Heure.“ 
With the co-operation of Commandant Jullien, 
Director of the Eiffel Tower Military Wireless 
Station, vernier signals in the manner suggested 
were issued from Ist to 8th March last, and a 
comparison made with the present method. 


* Extracted from Bulletin Horaire No. 8. 


This was effected by notifying in advance a 
number of interested persons who were good enough 
to make the comparisons and give their opinions on 
the two methods. 

After considering the reports, Professor R. A. 
Sampson, President of the Commission de 
Heure,“ has decided to adopt the new method at 
the earliest possible date. Some little time may 
elapse before the necessary adjustments can be 
made to the pendulums of the clocks at the various 
wireless stations. Due notice will, however, be 
given of the change. 

Furthermore, it is hoped that a further improve- 
ment in the transmission of these signals will be 
effected by an arrangement which has been made 
for installing pendulums in the B.I.H. office in 
Paris and connecting this office electrically and 
telephonically with Paris Central Wireless Station. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY—XIX. 


The series has been specially arranged so that the reader who follows 
each section as it appears will have obtained a complete wireless education 
with a minimum of time and trouble, and he will be in a position to 
successfully design his own wireless equipment. 

The last sections deal with series and parallel circuits, damping, choke 


coils, and transformers. 


By W. JAMES. 


38.—Intervalve Transformer. 
T is proposed now to discuss the pro- 
perties and behaviour of transformers 
employed to oup valves as shown 
in Fig. 94. Here E, represents the 
voltage applied to the grid ( (input side) of 
valve V,. The valve has an average internal 
impedance (which at telephone frequencies 
is practically resistive) of Z,, ohms. The 
voltage generated across the primary winding 
P is V volts, and that across the secondary 
S, V, volts. The input impedance of valve 
Va is Z, ohms. 
There is a principle of great importance 
which it is well one should understand. 


11 


Fig. 94. Valves transformer coupled. Ep = grid 

applied volts, Zi = average ` anode impedance. 

V = volts across primary winding P. Z. = im- 
pedance of grid circuit of 9 Va 


Suppose we have a source of power supply 
with an internal resistance of R, ohms, and 
E.M.F. E volts connected to a load with 
resistance R, ohms. a current which flows 


of course is I = RTE amperes and the 


volts drop across the load which is equal 
to the potential difference across the supply 
(E—RJ) or RI. The power lost in the 
supply is then Iz R,, and that in the load 
IAR. If we vary the load resistance R., 
with one value the power supplied to the 
load will be a maximum. This is the case 


when I?R, = I?R, or when the internal 
and load resistance are alike. 

Take the simple case of dry cells supplying 
power. If we have 10 cells, with an E. M. F. 
of 1°5 volts each, the total E. M. F. is 15 volts. 


If each has an internal resistance of 2-5 ohms, 


the total resistance is 25 ohms, and according 
to the above explanation the power utilised 
in the load will be a maximum when its 
resistance (R,) is 25 ohms. One can see 
that this is the case. 
Caine ee. 

urren RER. 50 = 0*3 amperes. 
Power in load = power lost in the cells 
= 0°32 X 25 = 2:25 watts. Suppose now 
the load resistance is (a) 10 ohms and (b) 

I5 
25+10 
= 0'43 ampere and the power in the load 
= 0°43? 10 = 1°85 watts. In case (b) the 
I5 

25 +40 
power in the load = 0 · 235 40 = 2'I watts. 
In both cases: the power supplied to the 
load is less. It so happens that the difference 
is not very great unless the internal resistance 
and load resistance have a greater ratio 


40 ohms. In case (a), the current = 


current = = 0°23 amperes and the 


than about three or four to one. If a curve 


is plotted showing the output for various 
ratios it will be found the curve has a flat 
top, but falls away quite rapidly. 

The application is immediately seen in 
the case of Fig. 94. Here the requirement 
is that the power which is available through 
the operation of valve V,, shall cause the 
biggest effect in the input of valve V, 
The ratio between the impedances Z, 
and Z, is very high (Z,, may be 25,000 
ohms and Z, 1,000,000 ohms), so that for 
the best operation a transformer with suitable 
windings is used to match the impedances. 
The transformer primary impedance should 
roughly equal Z,,, the impedance of the 
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output of valve V,, and the secondary 
impedance Zz, the input impedance of 
valve V,. No great endeavour need be taken 
to match the impedance exactly, an error 
of 4 to r not being considered unreasonable. 

In place of Fig. 94 we may use the 
equivalent circuit of Fig. 95, it being as- 


Zp N 


Egu 


Fig. 95. Equivalent circuit of Fig. 94 when ideal 
transformer is used. 


sumed the transformer is perfect. The 
resistance of the load R, is transferred 
to the primary by dividing by N? where N 
is the transformer ratio (turn ratio). 
The circuit may be further simplified by 
replacing the valve V, with its average 
impedance Z,, and the voltage E,, x p; 
the quantity E, being the grid voltage 
and n the voltage amplification factor of 
the valve. 


Then V = 


E g2 
and F 


R, 
N Ri + N. 
= HNR,» 
1 N Ry + R. 2 


2 


xX PE, 


60 


Now it is the ratio which is required to 


g 

be as high as possible, and it is seen that 
this quantity depends directly upon the 
amplification factor of the valve u, and varies 
with the ratio of the transformer as well 
as with the input resistance R,, of the second 
valve. To make R, high, the normal 
potential of the grid of the valve must be 
such that whatever the voltage fluctuations 
caused by the transformer action, no grid 
current flows. In practice a cell or two may 
be connected in the grid circuit to make the 
grid negative, and 1t is found that the signal 
strength in the case of a large number of 
receivers may be doubled simply by connecting 
the cells. 

The ideal ratio for the transformer is such 


that N = M 
Pl 


By good design it 1s possible to keep the 
transformer losses small, but the effect of 
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the magnetising current cannot be neglected. 
We may represent the reactance of the 
transformer at no load in the equivalent 
circuit by connecting a coil (coil X Fig. 96) 
across the load. It is seen immediately ; 
the impedance of the equivalent load has 
now fallen, depending upon the magnitude 
of X. If X is low, the equivalent impedance 
will also be low. To ensure low losses, the 
iron is worked at low flux densities, which, 
together with the large inductance required, 
means that a large number of turns in the 
primary winding is necessary. 

Some transformers which are manufac- 
tured have so few primary turns that the 


amplification per stage (Za) is not much 
g3 

more than one or two, t.e., the amplification 

obtained is very small indeed. This is the 

case when the internal impedance of valve 

Vi is considerably greater than the impedance 

of the transformer. 

With ordinary valves such as the R 
type, the primary inductance ought to be 
in the neighbourhood of 10 henries, which is 
equivalent to a reactance of 6:28 x 800 x 
10 = 50,000 ohms for a frequency of 800 
cycles. 


Zp 


Egy 


Fig. 96. Equivalent of Fig. 94 when transformer 
takes magnetising current (no load current). 


Having sufficient primary turns to give 
the required inductance, one is faced with 
the problem of a suitable ratio. In order 
to keep the dimensions of the transformer 
small, fine wire such as Nos. 40 to 44 S. W. G. 
is employed ; but we cannot go on increasing 
the number of turns on account of the 
capacity of the winding which may assume 
such dimensions that together with the 
inductance a resonant circuit is formed. 
Beyond a certain number of turns in the 
secondary, no voltage increase will be 
produced, and in fact the voltage may be 
decreased. The limit is generally reached 
when the ratio is of the order of 2 or 3 to I. 
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The effect of capacity is to cause the trans- 
former to behave in some respects similar 
to a tuned circuit—it will give a larger 
secondary voltage for a given input voltage 
for the frequency of the signal which is 
closely the resonant frequency of the trans- 
former. To alter the resonant frequency, 
a condenser may be connected on the primary 
side which will operate as though a capacity 
equal to the condenser capacity reduced 
by the square of the ratio of transformation 
is connected across the secondary. Increas- 
ing the capacity reduces the resonant 
frequency. Also, changing the connections 
to one side of the transformer changes 
the effective capacity. Thus, if resonance 
effects are noticed, they may be varied 
by changing the connections. Another 
method is to connect a high resistance of 
the order of 1 megohm across the secondary. 
The points are brought out in the curves 
of Fig. 97. It will be at once evident that 
the transformer insulation resistance must 
be very high. 


FREQUENCY 


FREQUENCY 


i 

z 

Fig. 97. The effect of transformer capacity is to 
give it a resonant frequency which may be shown by 
plotting frequency and amplitude of signal. The 
curve is moved to the left from say position 2 to position l 
by adding a capacity C across the windings. The 
effect of adding a resistance across the windings is 
shown. A high resistance produces a reduction 
in amplitude and a broader peak as at R,. A lower 
resistance produces a flatter curve altogether, represented 
by R, 


Any leakage, even though the insulation 
resistance is one megohm, will, besides 
greatly reducing the amplification by causing 
a lower effective grid impedance in valve 
Va, act to prevent resonance effects, and while 
reduction of resonance effects is desirable, 
it is better not to have that reduction brought 
about through low insulation resistance. 
Resonance is sometimes helpful when dealing 
with signals having a definite frequency 
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such as Morse C.W. signals, which may be 
heterodyned to give a suitable frequency. 

It is important to prevent resonance 
between the windings to prevent the genera- 
tion of a continuous oscillation, which may 
be audible, causing a howl, or not, when the 
result will simply be a marked reduction 
in the efficiency. | 


AMPLIFICATION 
S820 
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Fig. 98. Frequency characteristics of transformer 
coupled valves. In the upper curve, the trunsformer 
employed a 5 to 1 ratio. Curve A was obtained 
when employing a 20,000 ohm valve (i. e., i 
average plate impedance was 20,000 ohms). Curve 
B refers to the transformer connected to a 
10,000 ohm valve. Curve CA shows the effect 
of connecting a resistance across the windings. 
Amplification is less, but the characteristic is flat. 
In the lower curves, the transformer had a 3 to 1 ratio. 
Curve A refers to a 20,000 ohm valve, and curve B 
to a 10,000 ohm valve. 


3,000 4,000 


There is a second important point which 
requires consideration. When dealing with 
speech, the apparatus should be such that 
it will deal with all frequencies equally 
well. For good music, the band of frequencies 
from 100 to 4,000 cycles is occupied, and 
not only must the apparatus amplify each 
frequency in this band, but each must be 
amplified equally well. It is clear that music 
would be distorted if some of the frequencies 
were amplified better than others. This 
flat frequency characteristic is difficult to 
obtain. Actual curves are shown in Fig. 98. 
Referring to the upper curves, curve A 
shows the amplification at various frequencies 
when a 5 to I ratio transformer is used, when 
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the output impedance of the valve is 20,000 
ohms. It will be noticed there is decidedly 
greater amplification of frequencies round 
about 1,200 cycles. The amplification is 
much more uniform, (curve B,) when the 
transformer is used with a valve having an 
output impedance of only 10,000 ohms. 
In the lower curves it will be noticed the 
amplification is much more nearly uniform 
even in the case when the transformer 
is working out of the 20,000 ohm valve. 
The ratio is 3 to I. 

It is evident that resonance phenomena 
must be avoided altogether, and in the case 
of high ratio transformers, or those with 
sufficient primary turns this may be secured 
by connecting a resistance of a few hundred 
thousand ohms across the secondary. In 
doing this of course the amplification will 
be reduced as shown in curve CA, Fig. 98. 

The important points may be brought 
out as follows :— 

(a) To obtain high amplification the 
primary winding should have a 
large number of turns. 

(b) The ratio is limited by the self 
capacity of the windings. 

(c) High amplification is secured through 
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very high, e.g., by using cells in 
the grid circuit to ensure grid 
current shall not flow. 

(d) Resonance properties are useful when 
receiving morse signals, and the 
resonant frequency may be varied 
by changing the coil sometimes, 
or by connecting a suitable condenser 
across the windings. 

(e) Resonance may be destroyed at 
a loss in amplification by connecting 
a resistance across either primary 
or secondary. | 

(f) A flat frequency characteristic, over 
the range of frequencies necessary 
for good music is necessary. This 
is secured through employing a 
large impedance primary, which 
limits the ratio to 2 or 3 to 1 because 
of the self capacity of the windings. 

(g) To prevent distortion through the 
curvature of the valve character- 
istics, the transformer impedance 
should be about twice that of the 


valve. This point is taken care of 
by point (a) above. 
(The next instalment will deal with 


constructional details of intervalve trans- 


making the grid circuit impedance formers.) 


One of the assembly shops at the works of Marcont’s Wireless Telegraph Co., 
Lid., at Chelmsford. The component parts of transmitting, receiving and 
“ Marconiphone ” equipments are shown being brought together. 
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SELECTIVE RECEIVING APPARATUS 


The following is the text of a short paper read by Mons. Y. Marrec, 
prior to a demonstration of his anti-atmospheric apparatus, at the 
meeting of the Radio Society of Great Britain, held on July 25th, 1923. 


Y object to-night is to demonstrate 
an apparatus which I have invented 
for the elimination of atmospherics 
during the reception of long wave- 
lengths. I shall not go into the 
matter of the causes of atmospherics or statics, 
as they are numerous. Atmospherics or statics 
can be classed in two section, i.e., statics due to 
artificial causes, and statics due to natural causes, 
the latter being generally called atmospherics. 
As far as artificial disturbances are concerned, 
these can in many cases be eliminated, for example, 


* 


en 


the time, season, and the country where the receiving 


apparatus is placed, and that generally speaking, 


at nospherics are more numerous and powerful 
as one approaches tropical countries. 

I have investigated these questions very carefully, 
aid without wishing to enter into all the phases 
of the study, I have come to the conclusion that 
atmospherics act by shock exitation on all wave 
collectors, and cause them to oscillate at their 
own natural period, and this irrespective of whether 
they are frame aerials or open aerials. 

It is evident that the effect of atmospherics on a 


The apparatus for the elimination of atmospherics during the reception of signals 
on long wavelengths. 


by choosing the position of the receiving station 
and moving the receiving set to a distance from the 
disturbing centre, as long as those artificial distur- 
bances do not act at their point of departure on an 
oscillating radiator. 

As far as atmospherics are concerned, the problem 
is far more complicated on account of their great 
strength and the fact that at certain times they are 
so frequent. Their shape is immaterial, their 
effect identical. It has been established that atmos- 
pherics are very damped, whilst the continuous 
waves which we want to pick up are undamped. 
Anyone who has studied the question agrees that 
the number of atmospherics varies according to 


directional aerial will be less marked if the atmos- 
pherics are travelling in a direction perpendicular 
to this orientation, but nevertheless the action 
of atmospherics on the antenna will still be far 
greater than the signals, and will continue to cause 
the antenna to oscillate at its natural period. 

In order to communicate in certain pre-determined 
directions, many people have tried to find a partial 
solution of the elimination of atmospherics by using 
combinations of wave collectors, which would be 
acted upon in a different way by the atmospherics, 
or would be acted upon in a certain manner 
by the atmospherics and in another way by the 


signals. 
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For example, a system exists utilising two frames 
placed at half wavelengths from each other. 
Another one using two frames tuned to the same 
wavelength placed perpendicularly to one another, 
one of them directed towards the transmitting 
station, the other at right angles, with the object 
of opposing identical currents and only receiving 
the signal. Unfortunately, however, the latter 
system also blots out much of the signals to be re- 
ceived. 

My opinion is that the solution of the problem 
will not be found by these combinations. 

One knows that to modulate the frequency of 
continuous waves one utilises a heterodyne which 
super-imposes its own oscillations on the detected 
oscillations. These local oscillations are also super- 
imposed on the atmospherics, and therefore alter 
their note, but as atmospherics are damped currents 
the note of the latter will be different from one 
received from signals. 
continue to hear the atmospherics as noises, and the 
signals in the form of notes. 

If immediately after detection one uses sharply 
tuned low frequency circuits, the atmospherics 
will take on the note of resonance of these circuits, 
so that the signals and atmospherics will both 
take on the same note, and the ear of the operator 
can no longer select signals. This system is there- 
fore to be avoided. 

In my opinion a system which has any chance of 
increasing the selectivity of reception must satisfy 
the following conditions :— 

(1) Receive the greatest amount of current 
with the smallest amount of distortion. 

(2) Increase the amplification of detected 
currents without altering their shape. 
In this case it is necessary to use aperiodic 
amplifiers in order to limit the amplitude 
of atmospherics and bring them as near 
as possible to the amplitude of the signals 
which it is desired to receive, and without 
reducing too much the amplitude of the 
latter. 

After this it is necessary to filter the currents 
by using a series of circuits unsuitable for all 
currents not having the periodicity of the signals 
to be received, so that for an equal amplitude, 
only signals will be received. 

This system is employed in the apparatus which 
I hope to demonstrate to you, using a frame aerial, 
whilst no doubt with a suitable antenna we could 
obtain better results. We cannot say that the re- 
sults are perfect, for if that were the case, a very 
small power station would then be able to communi- 
cate at infinite distances as with the aid of amplifiers 
one would be able to increase the currents received 
at will. We are far from this point yet. 

For my demonstration I have adapted my 
anti-atmospheric system to an ordinary five-valve 
apparatus of my make, to which I have added 
a low frequency amplifier to enable me to 
record the received signals, but the anti-atmos- 


pheric apparatus proper can be adapted conveniently 
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behind any other system of reception without any 
alteration. 

My receiving apparatus consists of two stages 
of high frequency amplification, tuned by variable 
condensers to the wavelengths which it is desired 
to receive, detector and two stages of low frequency 
amplification. 

Following this usual system is thé anti-atmos- 
pheric apparatus consisting of three valves utilising 
aperiodic transformers, the filamert resistance 
of these valves being used to lower the saturation 
point and thus limit the amplitude of the atmos- 
pherics. 

As by this reduction of filament current one 
reduces also the amplifying powers, one recovers 
this reduction by adding further stages of ampli- 
fication. This would not be necessary if one could 
use a limiting device which does not reduce the 
intensity of the reception. 

Following the apparatus already mentioned, 
I use three stages of resonance low frequency ampli- 
fication, tuned to the note to be receiv@d. These 
circuits are controlled by another filament resis- 
tance. This resonance group is used not as an 
amplifier proper but as a filter to separate the 
atmospherics which have a different note from 
the signals. 

A switch enables one to receive directly or to 
make use of the anti-atmospheric apparatus at 
will. 

In addition a three-stage low frequency 
amplifier is used with a Siemen's relay, and anay 
the Morse inker. 

Before starting my demonstration I. desire to 
draw attention to the effect caused by atinospherics 
on such a system. You will be able to observe 
that between the signals the atmospherics are nil, 
but that on signals only, atmospherics cause 
breaks if they occur at the same time. The 
recording strip will therefore not show any atmos- 
pherics, and if the signals ‘are broken one can 
remedy this to a great extent by tuning to the 
spacing wave of transmitting ‘stations using such 
an arrangement. In this case the spacing wave 
will be picked up on another set tuned to the 
spacing note and working another recorder. Also 
in this case we may have breaks on the inverse 
signals which will be recorded on the strip by 
signals corresponding to the spacing. If for example 
in the case of direct manipulation one cannot 
read 50 per cent. of the signals, in case of the 
recording of the spacing, we shall also have 50 per 
cent. of unreadable signals, but as the atmospherics 
acting on these different wavelengths occur at 
different times, the unreadable signals in one system 
will not. occur together, and therefore one inscription 
can be used to correct the other. I can therefore 
double the efliciency of my apparatus when dealing 
with a transmitting station employing spacing 
waves, and I believe I am improving very con- 
siderably the efliciency of any ordinary apparatus 
for all other C.W. transmissions not using the 
spacing wave syste:n. 


NEXT WEEK. 


How to Build a Reliable Single Valve Armstrong Receiver: 
Constructional Details of a Simole Device for Producing H.T. for a Low Power 
Transmitter by a New Principle. 


Both Practical Articles describing well 


tried 


apparatus and embodying unique ideas. 
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OBSERVATIONS ON ATMOSPHERICS 


By R. A. Warson Wart, B.Sc., F. Inst. P., A. M. I. E. E. 


(Continued from page 612 of previous issue). 


DISCUSSION. 


Mr. C. F. S. Hearn. 

The lecturer has referred to atmospheric dis- 
charges in Sicily, and presumably those discharges 
were accompanied by rain. Would that be an 
indication that the disturbance was connected 
more with the discharge of rain than with lightning ? 


Mr. R. Carpenter. 

I should like to ask whether any attempt has 
been made to photograph the fluorescent curves. 
One realises that the camera would have to be left 
open until a disturbance occurred, and then the 
shutter would have to be closed. I suppose you 
would get trouble due to the zero line, but it is 
probable that that can be screened out in some 
way. It rather seems—although I speak without 
knowledge of the intensity of these curves— 
that it should not be impossible to photograph them, 
and so avoid the element of uncertainty introduced 
by human observation. There is another point I 
should like to mention. The unusual co-ordinates 
make these curves a little difficult to understand, 
and I do not know whether, if photographs could 
be obtained, such curves could be projected by 
means of parallel light on to a cylindrical surface, 
with automatic method of recording them, from 
their existing co-ordinates, in ordinary rectangular 
co-ordinates. 


Mr. P. W. Harris. 

There is one small point I should like to raise 
again having a bearing on the difficulty of interpret- 
ing the curves owing to their peculiar form. Has 
it been possible to take, for example, three simul- 
taneous curves with three oscillographs ? Thus, 
a curve which in one oscillograph would show from 
the front, in the second would show at right angles, 
and it mizht be possible, by co-ordinating the three, 
to get something more approaching the type of 
curve we are accustomed to examine. l 


Mr. L. F. Fogarty. 

I should like to ask whether there is any definite 
evidence that these atmospherics are always 
of long wavelength, or whether they may be 
of any wavelength. I was particularly struck 
with the lecturer’s remarks as to the very large 
amount of energy associated with the lightning 
discharge, because that might have a bearing on 
another branch of electrical work quite apart from 
radio engineering. Some years ago it was suggested 
that lightning discharges might produce in overhead 
transmission lines a suflicient disturbance to bring 
about quite a large amount of harm, but electrical 
engineers in those days seemed to have an idea that 
there was very little energy associated with light- 
ning discharges, and that no precautions were 
necessary. 


Mr. Frank F. Betts. 

Could the lecturer say whether, in his experience, 
atmospherics are always accompanied by convective 
weather? In 1917, when I was in a small rmeteoro- 
logical office six miles south-east of Peterhead, I 
noticed, on a tracing of a microbarograph, a number 
of ticks very similar to those on the atmospheric 
chart. These were nearly always followed, within 
24 hours, by squally weather or rain, and whenever 
the ticks appeared on the graph we always used to 
prevent the airships from going out, or, if they 
were out, call them in promptly. At the same time, 
the wireless people used to report atmospherics, 
and whenever the ticks were very very noticeable 
on the microbarograph they were always very 
disturbing in the telephone as well. We had no 
recording charts in the wireless hut, and I can only 
speak from memory, but it certamly appears to 
me that it might be interesting to follow up investi- 
gations on those lines. 

Mr. Watson Watt, replying to the discussion, 
said : 

In reply to Mr. Hearn, one would say that, in 
general, lightning is almost invariably accompanied 
by rain, but that does not take us out of the difficulty 
about range, because it is very difficult to picture 
a non-lightning discharge, going with the rainfall, 
able to radiate better than a lightning flash. It 
is difficult to think of anything that will give you 
a stronger atmospheric than a full-dress lightning 
discharge, so that I should say definitely that the 
lightning flash is the thing which will give a biz 
range. With regard to Mr. Carpenters remarks, 
no attempt has been made to photograph the 
curves, because the exposure would be hopelessly 
inadequate ; an exposure of two minutes is required 
to get a good photograph. To obtain the extreme 
electrical sensitivity necessary for dealing with 
atmospherics so slightly amplified that we can be 
sure that they are undistorted, recourse must te 
had to a very slow electron beam, which gives very 
little photographic effect. The only possible 
means of applying photography to this method of 
studying atmospherics would be to have a very 
high aerial system, and high amplification, so that 
one could use high electron speeds, which give 
photographic sensitivity at expense of electrical 
sensitivity. But high amplification would, in the 
present. state of amplifier design, involve distortion 
out of all proportion to the improvement in accuracy 
given by photography. I should like to say that 
the apparent gain in accuracy is only apparent, for 
this reason, that photography is necessarily a very 
complicated and tedious business. The complete 
photograph, I imagine, could hardly be produced m 
less than four minutes—-even in America—whereas 
the pictures which we draw can be done at the 
rate of 100 per hour, even after rejecting doubtful 
traces. The statistical reduction of the large mass 
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of material thus made available gives an accuracy 
on the mean greatly in excess of that which can be 
extracted from relativaly few, individually accurate, 
photographs. With regard to the sinusoidal time 
scale, I hope I have not misled you to suppose that 
that is a troublesome thing. As a matter of fact, 
thers is very little difficulty in interpreting the 
curves even on this sinusoidal scale, because we 
can, if we like, reject curves in which the important 
events are taking place at the congested ends of 
the scale, and deal only with those curves which 
come in the middle of the base line, where the scale 
is nearly linear. But, as a matter of fact, Dr. 
Appleton, working in collaboration with Mr. Herd 
and myself, has produced a type of scale which is 
linear, which gives us directly on the fluorescent 
scrzen a curve on an even time scale. I hope that 
the description of that will be published at quite 
an early date. As to whether all atmospherics 
do correspond to long wavelength, I think I should 
say it is too soon to reply, but that an enormous 
preponderance of the curves which we have obtained 
clo correspond to long wavelengths in the case of 
the quasi-periodics or to damping factors in the 
aperiodics which are equivalent to long wavelengths. 
In a sense the wavelength and damping factor can 
be interchanged in considering the effects, and these, 
in a great majority of our observations, correspond 
to the order of wavelength I have mentioned. On 
the question of the energy contained in a lightning 
flash, being a good Scotsman, I found it desirable 
some time ago to get a different way of estimating 
what that energy really meant, and perhaps I may 
quote a figure which I evolved as the price which 
my local electricity undertaking would have 
charged mé for a lightning flash; it was £900. 
(Laughter.) Again, on the last question as to 
convective weather, I can only say that the evidence 
is still insufficient, but that I know of no relation 
so definitely established as the 94 per cent. agree- 
ment between regions of rainfall, i.e., regions of 
convection, and definitely located sources of 
atmospherics. That is one of the many things 
which have to be prosecuted further. 


Mr. J. H. Reeves, in proposing a vote of thanks, 
said : 

We have had a most interesting and instructive 
lecture. We have 25 minutes, in which the 
lecturer is going to demonstrate, and therefore, I 
think the best compliment I can pay him is to 
give him the fullest time possible in which to 
demonstrate. I move a very hearty vote of thanks 
to Mr. Watson Watt for his most instructive and 
interesting lecture. 


Mr. G. G. Blake. 


I think that wireless workers generally have a 
very strong antipathy to the Smith-Jones X 
family about whom our lecturer has told us so 
much. It has been very delightful to hear this 
interesting lecture from one who is so obviously 
a great friend of Mr. “ X.” 

I believe Sir Oliver Lodge in pre-Hertz days, 
when conducting researches on the discharge of 
Leyden jars, surmised the oscillatory character of 
lightning discharges ; and in 1895 or thereabouts 
Admiral Popoff was the first to record atmospherics. 
Using a coherer attached to an aerial he proved 
Lodge’s surmise to be correct. 
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Mr. Watson Watt mentioned that Senatore 
Marconi in 1906 was the first to point out that one 
could detect the definite direction in which X’s 
came. 

I believe that previously to that Tesla (in 1904), 
when he showed that lightning discharges produced 
stationary waves on the earth’s surface observed 
that as the thunderstorms moved away from the 
listener the receiving station passed through nodes 
and loops of signal strength. Such nodes and loops 
are apparently recorded on the chart of received X’s 
taken at Farnborough during a storm which the 
lecturer showed to us in his first slide and also on 
the slide showing clusters of X's later in the 
lecture. 

In 1912 or thereabouts, Dr. Eccles showed an 
exceedingly simple method of recording atmos- 
pherics which may be useful to any amateur who 
wishes to make rough and ready records. 

With the phones on the head, you take a pencil 
and paper and make vertical strokes, long or short 
in length, to represent the degree of loudness of the 
statics heard in the phones, and the distance you 
place these vertical strokes apart along the lines 
of the paper represents roughly the time taken 
between the disturbances. 

It gives me very much pleasure to second the 
vote of thanks to our lecturer for his admirable 
lecture. 


The Chairman (Admiral Sir Henry B. Jackson) 

I should like to make remarks myself, but the 
time is short, and I can only personally congratulate 
Mr. Watson Watt on his lecture. I think we are 
very fortunate to have heard him, and all persons 
interested in, and working at wireless will be thank- 
ful to Mr. Watson Watt and his colleagues for the 
work they have done. The work originated with 
Mr. Watson Watt, and he has carried it out; that 
is the great point. The actual measurement of 
these wave forms is a very important step forward, 
and it will remain now for the engineers to see if 
they can eliminate them. This is still a very 
difficult problem, and I do not look forward to 
perfect success at the present time, but I think 
this work will help. ` 


Book Review. 


Wireless Really Explained.” By P. J. 
Risdon, F. R. S. A. (London: W. Foulsham & 
Co., Ltd., 10-11, Red Lion Court, E. C. 4. 99 pages. 
Price Is. net. 

Yet another addition to the literature of elemen- 
tary wireless reaches us in the form of Mr. Risdon's 
compact little manual. Since the advent of broad - 
casting, ignorance of the elementary principles of 
wireless telegraphy and telephony is fast becoming 
a reproach, and it is to the man who would avoid 
such a stigma that this book should appeal. Begin- 
ning with a simple exposition on electricity and 
magnetism, the author initiates the reader into 
the inysteries of waves in the ether. The practical 
side of the science is not neglected, and two in- 
teresting chapters are devoted to the despatch and 
reception of wireless messages. In simple language 
the author deals with the construction of inexpensive 
crystal and valve receivers, concluding with useful 
hints and notes. and a well-written panegyric of 
the marvels of radio. 
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Wireless Club Reports. 


Contributions to this section are welcomed. 
Reports should be as concise as possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 


will receive special consideration with a 
view to publication. 


An Asterisk denotes affiliation with the Radio 
Society of Great Britain. 


Hounslow and District Wireless Society.* 


On July 19th, Mr. Gordon Fryer, L.D.S., R. C. S., 
Eng., using the Society’s new experimental 
apparatus, gave an interesting lecture on Some 
Simple Valve Circuits, with Modifications for 
Increasing their Efficiency.” This Society provides 
both for novices and advanced experimenters. 
All interested are most cordially invited to attend 
the Society’s meetings on Thursdays, from 8 to 
10 p.m., at the Council House, Hounslow. 

Hon. Sec., A. J. Myland, 219, Hanworth Road, 
Hounslow. 


Streatham Radio Society.* 


At the meeting held on July llth, 
a lecture was given by Mr. Dunham on 
“ Amplification.” The lecturer confined his 


remarks principally to high frequency amplification, 
dealing with the merits and demerits of all the 
systems now in use. 

Seven new members were enrolled, bringing the 
total membership to over 70. A variable speed 
automatic buzzer transmitter has been lent to the 
Society by Mr. E. R. Batten, and will prove 
invaluable for the buzzer practice. 

The Society are ceasing their activities during 
the month of August, resuming their weekly 
meetings on September 12th. 


The Lewisham and Catford Raaio Society.“ 


On Thursday, July 12th, a most interesting 
lecture was given by the Society’s technical adviser, 
Mr. H. M. Stanley, entitled “ Electric Motors and 
Dynamos.” 

A competition is now in progress for the design 
of a suitable receiving set for the Society’s use, 
and every member is entering this with enthusiasm. 

On Thursday, July 26th, Mr. Stanley continued 
his .series of progressive talks with How Ether 
Waves are Detected, and a very interesting 
evening finished with general discussions on wireless 
matters. A great deal of interest is being taken by 
members in dual-amplification circuits and it is 
hoped shortly to give a demonstration with sets 
using this principle. 

At a recent garden party held at the headquarters, 
the Society was able to give an excellent demon- 
stration of reception. In addition a receiving set 
has been taken through the local hospital, where 
the broadcasting was greatly enjoyed by the 
patients, especially by the children during their 
“hour.” . 


Meetings are held. every Thursday at 8*p.m. 
at the new headquarters, 136, Bromley} Road, 
Catford, and prospective’ members should ‘call at 
this time, or communicate with the Secretary, 
F. A. L. Roberts, 43, Adelaide Road, Brockley,S.E.4. 


North London Wireless Association.“ 


The Manufacture of Wireless Sets was the 
title of a lecture delivered by Mr. E. E. Wright 
on July 16th. The lecturer's remarks were of 
special interest, inasmuch as they dealt with the 
construction of sets from the manufacturer’s point 
of view. Mr. Wright fully described the processes 
of mass production, from the preparation of 
drawings to the finished article. 

As the Association will not meet during the 
month of August, enquiries should be addressed 
to the Hon. Sec., J. C. Lane, at his private address, 
9, Cloudesley Mansions, Barnsbury, N. I. 


The Leeds and District Amateur Wireless 


Society.“ 
At an instructional meeting held recently the 
President, Mr. A. M. Bage, described The 


Construction of a Two-Valve Portable Receiver.“ 
Practically every essential to maximum efficiency 
was included in the outfit, the more important 
items being the use of a micro-variometer tor fine 
aerial tuning, separate filament control, grid 
potential adjustments, etc. The set was very 
successful last winter on the reception of U.S. 
broadcast and amateur traffic. 

At the thirty-eighth general meeting, held 
recently, the time was spent “ gossiping ° over 
many important questions. The Hon. Secretary 
described an aerial system. Mr. A. F. Carter spoke 
on the operation of a receiver, using numerous 
stages of R.F. amplification, and the members 
discussed the position of the amateur transmitter 
with relation to the effects of the broadcasting. 

At a further instructional meeting held on 
July 6th, the Hon. Secretary lectured on Maritime 
Wireless.” The subject was considered historically, 
and the various kinds of apparatus used in the 
past and at the present time were described. 

On July 13th Mr. W. G. Marshall lectured upon 
The Propagation of ther Waves.” The lecture 
was one of the most valuable presented during 
the session. Mr. Marshall most successfully con- 
veyed to the meeting the principles of the formation 
and propagation of waves in ether, and examined 
various theories relative to the subject. The effects 
of day and night, land and sea, substrata and 
atmospheric influences, were considered, and the 
problem of fading ° closely examined. The 
Chairman described the experiments made under- 
ground recently by the Sheffield Society. 

Hon. Sec., D. E. Pettigrew, 37, Mexborough 
Avenue, Chapeltown Road, Leeds. 


Tottenham Wireless Society.* 
A lecture on Dual Amplification ” was given 
by Mr. R. G. Ellis, on July 18th. 
After introducing the theory and method of this 
branch of research, Mr. Ellis gave details of several 
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dual amplification circuits he had used, and his 
practical operating notes were of great interest and 
assistance to all. 

An animated discussion followed the lecture and 
it has been arranged to set aside an evening for 
further study of this subject. 

On Wednesday, July 25th, an informal meeting 
was held, at which the Chairman read a paper of 
the Radio Society of Great Britain, on “ High 
Frequency Amplification.” Many difficult pointe 
were cleared up but others have been noted by 
members as the basis for further experiments. 
Several dual amplification circuits were set up with 
varying success. 

Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Bruce Grove, Tottenham, N.17. 


Wolverhampton and District Wireless Society.“ 

On Wednesday, July 25th, members of the Society 
visited the Corporation main generating station, 
Commercial Road. The party was conducted over 
the station by Mr. 8. T. Allen, M. I. E. E. (Chief 
Engineer and General Manager) and his staff and the 
various operations were described in considerable 
detail. The visitors were particularly impressed 
with the efficiency and economy of the modern 
generating plant. Many points of especial interest 
to wireless enthusiasts were enumerated by Mr. 
Allen, whose courtesy and experience provided 
the party with a most interesting and instructive 
time. 

Hon. Sec., J. A. H. Devey, 232, Great Brickkiln 
Street, Wolverhampton. 


Battersea and District Radio Society.* 

“ Fundamentals of Radio Work ” was the title 
of a lecture delivered before the Society on July 
10th, by Mr. H. Bevan Smith, A.M.I.E.E. The 
lecturer introduced interesting methods of cutting 
out unwanted stations. 

It is announced with pleasure that Captain 
Davis (2 XL) of the Pavilion, Lavender Hill, has 
kindly consented to become President of the 
Society and has offered the vestibule and aerial of 
the Pavilion Cinema for any special transmission. 


Hon. Sec., A. E. P. Walters, 31, Holden Street, 
Grayshott Road, Lavender Hill, S.W.11. 


Wimbledon Radio Society.* 

At a meeting held on July 19th, Mr. C. E. Palmer- 
Jones gave a further interesting lecture on the 
“ Construction of Valves.” The Cossor Valve Co., 
and Marconi Osram Valve Co. kindly lent the lec- 
turer numerous samples of their valves and the 
constituent parts used in their manufacture for the 
purpose of illustration. The Economic Electric 
_Co. kindly presented the lecturer with samples of 
the Xtraudicm Valve. The highly skilled operations 
involved in the assembly and pumping of valves 
were fully described. 

The Hon. Sec., C. G. Stokes, will welcome 
applications for new membership. 


The South Norwood and District Radio 
Association. 
A discussion on ‘ Broadcasting,” opened by 
Mr. S. W. Butters (5 VU), took place on July 12th. 
Mr. Butters spoke of the good old days” of 
2 MT, and led up to the present day, comparing 
the British with the American methods of broad- 
casting. Mr. E. A. Saunders then gave his views 
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on the subject, suggesting an aerial hunt by 
members, organised by the P.M.G., to run the 
pirates to earth. 

After this discussion Mr. Butters and Mr. Saunders 
each spoke on the subject of Television.“ 

It is interesting to note that a member of the 
Society, Mr. A. Trill, was successful in winning a 
£5 prize in the man hunt recently organised 
by 2 LO. Mr. Trill followed the Uncles on a 
cycle for half-an-hour, and only gave up the chase 
when the chain of his cycle broke. 

Hon. Sec., C. H. P. Nutter, Radio Corner, 
Selhurst Road, South Norwood, S.E.25. 


Doncaster and District Radio Society. 

The second general meeting of this newly-formed 
Society was held in Mr. Goddard’s room, Balby 
Road, on Thursday, July 12th. The Chairman, 
Captain Platt, reported on a visit to the official 
opening of the Sheffield Broadcasting Relay Station, 
which commenced expeiimenting about a fortnight 
ago. He understood that the station will operate 
on 100 watts, and when fully equipped and in 
working order will be able to broadcast its own 
concert as well as relay the concerts from London, 
Manchester, Newcastle, etc. 

A provisional programme for the winter session 
was submitted and approved, and arrangements 
are being made to acquire a permanent home for 
the Society. 

Mr. J. T. Storrow lectured on Crystals and 
Crystal Circuits,” giving an account of experimental 
work. The lecture was illustrated by several 
diagrams, and a dual amplification two-valve and 
crystal set was shown and its workings explained. 


The Q.S.T. Radio Research Society. 

The first general meeting of this new Society 
was held on July I7th, when the following officers 
were elected: Hon. Sec., R. Croxton; Technical 
Secretary, D. Bower (5 WF); Technical Adviser, 
C. Bradley, and Treasurer, R. Beresford. 

There are still a few vacancies for membership, 
and any bona-fide experimenter wishing to 
join, should communicate with the Hon. Sec., 
R. Croxton, 68, Elsham Road, Kensington, W.14. 


Clapham Park Wireless Society. 

Lightning phenomena were studied in an un- 
usually interesting fashion on June 27th, when the 
members were entertained with an instructive 
lantern lecture and demonstration by Mr. Alfred 
Hands, F. R. Met. Soc., M. I. E. E. Models of 
buildings struck by lightning were exhibited and 
the actual conditions reproduced. Mr. Hands, 
who is an authority on the subject, stated that 
thunderstorms occurred in these islands on an 
average, 97 days out of every year. On the question 
of aerials and lightning, the lecturer said that 
aerials, if running across the roof, should not be 
above the level of the top of the chimney-stacks. 
To attach poles to chimney-stacke, particularly if 
constructed of metal, was asking for it.” 
Listeners-in during thunderstorms ran grave risk, 
even when using the ordinary safety switches. 
To cope with a 5,000 million volt lightning discharge, 
said the lecturer, a break of at least 5 or 6 feet, 
would be required. 

Hon. Sec., J. C. Elvy, A. M. I. E. E., 12, Tavistock 
Street, W. C. 2. 
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THE AMATEUR ORGANISATION 


A Scheme for Closer Co-operation. 


OR the purpose of ensuring fuller 
representation of the affiliated 
societies on the Committee of the 
Radio Society of Great Britain, a 
scheme has been prepared whereby the 
country shall be divided into four groups :— 


I. Scotland. 

2. Wales and the West. 
3. East. 

4. South. 


The accompanying sketch map indicates 
the dividing lines of these groups. Each 
group will provide, by election, a representa- 
tive, who shall be a member of the Committee 
of The Radio Society of Great Britain, this 
Committee being increased from 8 to 12 in 
order to accommodate these additional 
representatives. 

As it was anticipated that the election of 
representatives might take some little while, 
the Committee of the Radio Society have 
temporarily appointed representatives, but 
definite election will take place at the Annual 
Conference to be held next January. 

The necessity for introducing some such 
scheme as this has been realised by the 
Committee of the Radio Society ever since 
the last Annual Conference, when proposals 
were made with regard to fuller representa- 
tion of the affiliated Societies, but no definite 
scheme was adopted. 

In order to ensure that a representative of 
each group shall attend Committee meetings 
regularly, it is suggested that an alternative 
representative, resident in the Metropolitan 
area of each group, should also be appointed. 

Below is published the text of a letter 
which has been forwarded to the Secretaries 
of all affiliated Societies, and a list of districts 
where affliated Societies are located, indicat- 
ing exactly to which group each belongs. 


DEAR SIR, — Lou and your Committee will be 
aware that the Radio Society of Great Britain has 
always desired closer co-operation with its affiliated 
Societies and has raised the question at each Annual 
Conference in the hope of finding some means of 
giving the Provincial and Suburban Societies more 
effective representation in all questions affecting the 
general body of amateurs. As no solution of the 
problem was reached at the last Conference the 
Committee of the Radio Society of Great Britain 


have themselves formulated a proposal which I 
shall be glad if you will place before your colleagues 

It is proposed to increase the number of the 
Committee of the Radio Society of Great Britain 
from eight to twelve by the addition of four members 
to represent the Affiliated Societies, these members 
to be elected annually at the Conference customarily 
held in January. 

It is suggested that for the purpose of the election 
the Affiliated Societies be divided into four groups, 
thus :—(1) Scotland, (2) Wales and the West, 
(3) East, and (4) South. A list of the Societies in 
each group is enclosed, from which it will be seen 
that the dividing lines are drawn approximately 


from London to Bristol and from Kingsway to the 
Penine Range. Each group will elect its own 
representative, who must be a member of the Radio 
Society of Great Britain either individually or by 
virtue of the office he holds in an affiliated Society. 
Each group will form its own organisation for the 
purpose of election, but until such an organisation 
is formed, and in order that the scheme may be 
started without loss of time—so that some working 
experience of it may be had before the next January 
conferen e—we propose to make a temporary 
appointment of a representative of your group 
to act until you elect one of your own choice at 
the January Conference. A portion of the Metro- 
polis is included in each of the groups (2), (3) and (4). 

The Committee are anxious that the affiliated 
Societies should always be well represented on our 


group. 
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Committee. They suggest appointing an alternative 
representative from the metropolitan area of each 
In the event of both the provincial and 
metropolitan representatives being able to attend 
the Committee Meetings, both would be welcome 
but only one would vote. 

To give immediate effect to this proposal, the 
Committee are inviting the following gentlemen to 
represent the provincial affiliated socities by attend- 
ing their meetings in London during the first half 
of the forthcoming session, t.e., until January 
conference: 

(West) Mr. Y. P. Evans Manchester Radio 
Society. 

(East) Mr. F. Lloyd — Sheffield Radio Society. 

(South) Mr. T. Hesketh—Folkestone Radio 
Society. 

(Scotland) Not yet arranged. 

Although these gentlemen have definitely under - 
taken to attend our Committee Meetings, we 
nevertheless propose to invite the alternative 
representatives from the Metropolitan Societies of 
each group and a further communication to the 


Metropolitan Affiliated Societies will shortly be’ 


sent out. 

The publication of the P.M.G.’s Committee’s 
report and the probability of new legislation within 
the next month or two may demand strong action 
by the general body of amateur experimenters. 
The Committee of the Radio Society of Great 
Britain, in submitting this scheme, believe that by 
having representatives of the affiliated societies 
directly in touch with them, they will more readily 
obtain the unanimous opinion of those they re- 
present.—Yours faithfully, 

L. McMICHAEL 


(Hon, Secretary). . 


WESTERN GROUP. 

Berkhamsted, Birkenhead, Birmingham, Black- 
burn, Blackpool, Bolton, Burton-on-Trent, Cardiff, 
Cheltenham, Cirencester, Coventry, Coventry 
(Humber), Darwen, Denton (near Stockport), 
Eccles, Evesham, Finchley, Glevum (Gloucester), 
Gloucester, Hall Green, Hendon, Hereford, High 
Wycombe, Hinckley, Liverpool, Malvern, Man- 
chester (Wireless Soc.), Manchester (Radio Soc.), 
Merthyr Tydvil, Morecambe, Newport (Mon.), North 
Middlesex, Oxford, Preston, Preston (Dick Kerr), 
Powisland, Redditch, Shrewsbury, Smethwick, 
Southport, Stockport, Stoke-on-Trent, Stoke-on- 
Trent (North Staffs. Rly.), Stratford-on-Avon, 
Swansea, Wallasey, Wembley, West London, 
Willesden, Wolverhampton. 


SOUTHERN GROUP. 

Bath, Battersea, Bermondsey, Brighton, Bristol. 
Bromley, City and Guilds, Kensington Coll., City of 
London Electric, Cowes, Croydon, Dartford, Ealing, 
Eastbourne, East Sheen, Erith, Exeter, Folkestone, 
Fulham, Greenwich, Guildford, Hounslow, Kensing- 
ton, Kingston, Lambeth Coll., L.C.C., Lyons’ Radio, 
Maidenhead, Newbury, Paddington, Plymouth, 
Ramsgate, Reading, Redhill, Southampton, South 
London, Streatham, Sussex (Brighton), Sutton, 
Sydenham, Trafalgar, Vauxhall Metr. Gas, Wands- 
worth, Weston-super-Mare, Wireless and Exp. 
Assn., Woolwich, Worthing. 


EASTERN GROUP. 
(London to Luton, Northampton, Leicester, 
Derby to the Peak, putting the whole of Yorkshire 
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in the Eastern Group, Durham, Northumberland 
also). 

Aquarius, E. C. I., Barnsley, Bedford, Birkteck 
College, Bishop’s Stortford, Bradford, Cambric' ge, 
Cambridge (Lay’s School), Chesterfield, Derby, 
Dewsbury, Durham, East London, Felixstowe, 
Grays (Essex), Grimsby, Hackney, Halifav, Harro- 
gate, Heckmondwike, Hertford, Highgate, Holloway, 
Hornsey, Huddersfield, Hull, Ilford, Ilkley, Ingute- 
stone, Ipswich, Leeds, Leicester, Lincoln, Luton, 
Middlesborough, Newcastle-on-Tyne, Northampton, 
North Lincs., Norwich, Nottingham (Bcots), St. 
Brides (Fleet Street), Sheffield, Southend, South 
Shields, South Woodford, Sunderland, Sund r and 
(Scient. Ass.), Tottenham, Tynemouth, Wakefield, 
Walthamstow, Wanstead, Whitby, Working Men’s 
College, N.W., York. i 


Correspondence 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEw. 


Sin, — I have read with interest the article on 
„Fading, by W. R. Burne and J. A. Cash. My 
experience of fading largely corroborates their 
remarks. As regards harmonics, I think no fading 
occurs when the harmonie is caused mainly by 
earth currents. As regards the periodic swing, 
although I have observed this for ranges under 
1,000 miles, I have obtained slightly different 
times. For instance, 2 LO swings in periods of 
two or three minutes (I have not my notes with me 
at the time of writing), whilst an amateur at 
Birkenhead (about 180 miles) closely approximates 
to the New England stations mentioned in 
„Modern Radio Operation.“ It is very similar to 
a series of sudden gusts of wind, and, in fact, could 
almost be called a very low frequency oscillation. 
French amateurs swing in about 30 to 40 seconds, 
Dutch amateurs in about 15 to 20 seconds. The 
only case of double fade has been noticed with the 
Birkenhead transmission mentioned above, and is 
most remarkable. 

I might add that my investigations have taken 
place during the spring and summer months from 
sunset to dark. Although I have received a station 
with an eighty-second swing, I have been unable 
to discover where it is located, as, at the best, using 
two H.F., speech was not intelligible. 

E. A. ANSON. 

Prestonpans, near Edinburgh. 


—— 


Wanted: Lecturers. 


The Radio Society of Great Britain asks that 
those willing to give lectures before affiliated 
societies on any subject allied to radio science, 
will send in their names, addresses, and titles of 
lectures. They should state the radius in miles 
from their home, within which they would be 
willing to lecture. and whether tlieir services would 
be (1) gratis, (2) for payment, or (3) on payment 
of expenses only. Considerable success attended 
the efforts made last year in this direction. 

All communications should be addressed to: 
L. F. Fogarty, A.M.I.E.E., Dene Cottage, Manor 
Way, Ruislip, Middlesex. 
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Notes and News 


A wireless receiving set has been installed in the 
private room of Sir Laming Worthington-Evans 
(the Postmaster-General ) at the House of Commons. 

* * * * 

Further experiments with wireless telephony for 
mine rescue work have been conducted with con- 
siderable success by two Ashington Colliery officials. 

* * * * 

For not having a wireless installation on his ship 
capable of transmitting 100 miles a Greek ship- 
owner has been fined £50 and £20 costs. 

* * * * 

It is stated that the term “ listener- in“ is 
regarded with disfavour by the Postmaster- 
General's Broadcasting Committee. The substitu- 
tion of “ listener ” is recommended. 


Experimental Transmission. 

On or about August 15th, 2 WQ, Brierley Hill, 
Staffordshire, will be commencing a series of 
experimental tslephony transmissions on powers 
ranging from 20 to 50 watts. They will take place 
intermittently between 1230 and 1330, 1630 and 
1700, 2300 and 2330 on weekdays, and 1130 and 
1300 on Sundays. The transmissions, which will 
be on 440 metres, will be of about five minutes’ 
duration, and will consist of speech and tonic train. 
Mr. C. H. Gardner, of the British School of 
Telegraphy, 179, Clapham Road, London, S.W.9, 
will be grateful to receive reports of reception. 


Drastic Measures in Wandsworth. 
The Wandsworth Borough Council, in banning 
wireless aerials on the houses of their tenants, 


The Wiring Shop of Messrs. Burndept, Ltd., at Blackheath. 


has acted in a drastic and, we believe, unwarranted 


A wireless controlled aeroplane has flown from 
Paris to Tours and back—a distance of 280 miles. 


Aerials and Lightning. 


The vexed question of whether wireless aerials 
are peculiarly susceptible to damage by lightning 


is still under discussion in many quarters. 
In order to submit the question to a practical 
test we should be glad if readers whose aerials have 


been damaged by lightning would be good enough 
to inform us by postcard, stating (a) the result 
where there was an arrestor and/or outsice or inside 
earthing switch correctly adjusted at the time of 
the damage; (b) the result where there was no 
arrestor or earthing switch; (c) the result where 
the apparatus was actually in circuit or in use at 
‘the time of the mishap. 


manner. Notices to quit were issued to those 
tenants displaying aerials, and were only withdrawn 
when the equipment was taken down and the 
damage (sic) made good. 

With the lamentable obtuseness which charac- 
terises so many parochial bodies, the Wandsworth 
Borough Council has probably forgotten (if it ever 
knew) that practically all the leading insurance 
companies issue low-premium policies for damage 
directly due to wireless aerials, by lightning, 
breakage, or other calamities. It would be a 
simple matter to require all tenants to take out 
such a policy. Moreover, any damage to property 
incurred through the erection of a wireless aerial 
by a tenant could easily be provided for by the 
institution of a deposit system, a practice followed 
by a number of other borough councils. The 


- unilateral news service should 
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high-handed action of the Wandsworth Borough 
Council cannot be regarded too seriously. 


Wireless Operators’ Wages Reduced. 

The reductions referred to under the above 
heading in our issue of July 21st came into operation 
on and from May 16th, 1923, a fact not stated in 
our paragraph. 

Correspondents Wanted. 

Mr. H. E. Poland, of the Department of Marine 
and Fisheries, Prescott, Ontario, Canada, wishes 
to get into touch with any amateurs in England 
who would care to correspond with him. 


Brentwood Receiving Station. 

It has been drawn to our notice that in two 
recent references in this journal to the Marconi 
Company's long distance receiving station at 
Brentwood, Essex, the name of the station was 
erroneously given as Brentford. We greatly regret 
the mistake. 


Ubiquitous GBL. 

The origin of the Leafield— Karachi service of 
news messages, which has been in operation for 
twelve months, provides an interesting instance of 
wireless exceeding expectations. In a written 
reply to Sir Harry Brittain, the Postmaster-General 
(Sir Laming Worthington-Evans), states that the 
Leafield station was never 
intended for direct communi- 
cation with India; but in 
view of the extent to which 
its signals were heard in that 
country, the Indian Govern- 
ment and certain 
newspapers suggested that a 


be instituted for the trans- 
mission of short news messages 
of special interest and urgency. 
The many amateurs who 
could well dispense with the 
activities of GBL will wish 
that the service were also 
uni-directional. 


Japanese Radio Plans. 

According to a Reuter telegram from Tokio, the 
Premier of Japan, Mr. Kato, announced on July 
27th, the Government’s decision to permit private 
companies to work and operate international 
radio stations. The work is to be subsidised as 
occasion demands. 


Broadcasting from Konigswusterhausen. 


The regular transmissions from this station, 
referred to in our issue of July l4th, have been 
heard by a Welsh correspondent, Mr. J. H. S. 
Fildes, of Llandudno. Mr. Fildes, whose set is of 
his own construction, states that he received the 
concerts on three successive Sundays, commencing 
on July 8th. He adds that the station is difficult 
to receive, but when the set is brought right up 
to oscillation point, the music is clear though faint. 

The set comprises: One H.F., detector and 
L.F. valves. The single wire aerial is 70 ft. long, 
including the lead in, being 18 ft. in height at the 
lead-in end, rising to some 35 ft. 

Our correspondent’s achievement is very credit- 
able, inasmuch as his station is screened by hills 
in every direction except to the West and North- 
West. 


rdinary Meeting. 


G. E. Steel. 
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FORTHCOMING EVENTS. 


SATURDAY, AUGUST 11th. 
Wireless Society of Hull and District. At 
p.m. Visit to the Corporation Electricity 3 


: 3 
Indian Works, Sculcoates Lane. 


MONDAY, AUGUST 13th. 
Ipswich and District Radi 


Fonnereau Road. Ordinary Meeting. 
Hornsey and District Wireless Society. At the 
een’s Hotel, Broadway, Crouch End, N.8. 4 


FRIDAY, AUGUST 17th. 
Wireless Society of Hull and District. At 
7.30 p.m, Lecture: 
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Hertzite. 


Messrs. Russell & Shaw, of 38, Great James 
Street, Bedford Row, W.C.1, in a letter to the 
Editor, dated July 26th, point out that the article 
n Hertzite published in our issue of July 17th, 
under the name of W. J. Fry, may lead to erroneous 
ideas. They declare that Mr. Fry has never made 
their present Hertzite crystal, and that he is not 
aware of their formula tor manufacture. 


Year-B ok of Wireless Telegraphy and Tele- 
phony, 1924. 

The Editor of the Year-Book of Wireless Tele- 
graphy and Telephony ” will welcome any assistance 
our readers can render hin in revising and bringing 
up to date the information regarding Laws and 
Regulations, organization, administration and 
general data connected with Wireless Land Stations, 
especially those in remote parts of the world. 


The information desired is briefly :— 

1. The Laws and Regulations affecting Radio- 
telegraphy and Telephony in each country, 
now in force or likely to come into operation 
during the coming year, and the form of 
licences used for Radiotelegraphic and 
Telephonic Working. 

2. The Department control- 
ling the Wireless Stations 
and the names, adminis- 
tration titles and addresses 
of the principal officials. 


. The general working of 
Land Stations, especially 
with regard to Aviation, 
Direction-Finding, Weather 
Reports and Press News. 


o Society. At 55, 


. Amateur or Experimental 
stations and notes on any 
existing societies or clubs. 


Magnetism.” By Mr. 5. Stations in use, or con- 
templated, for broadcasting 
news, etc., by Radiotele- 
graphy. 

Communications, which should be as concise 
as possible, should be addressed to the Editor 
of the Kear-Book of Wireless Telegraphy and 
Telephony,” 12 and 13, Henrietta Street, W.C.2. 
It will also facilitate the systematic filing of in- 
formation if correspondents writing about more 
than one country will use separate sheets for each. 


R.S.G.B, Photographs. 

Prints of the photographs taken at the recent 
outing of the Radio Society of Great Britain 
to Northolt and Wembley can be obtained 
at a nominal cost from the Hon. Secretary, 
L. McM.chael, 32, Quex Road, Hampstead, 
London, N. W. G. 


New Wireless Station at Warsaw. 


The construction of the new Warsaw wireless 
station, which will be one of the most powerful 
of its kind in Europe, will be completed about the 
middle of August, says Reuter. The Radio 
Corporation of America is undertaking the work 
under the auspices of the Polish Government, 
the mechanics and workmen being of Polish 
nationality. 


644 


Radio Society of Great Britain. 


An ordinary general meeting of the Society 
was held on Wednesday, July 25th, at 6 p.m., 
at the Institute of Electrical Engineers, the Presi- 
dent, Dr. W. H. Eccles, F.R.S., being in the chair, 

The minutes of the previous meeting having 
been read and confirmed, a paper by Mr. Lionel J. 
Hughes, of Mombasa, on Resistance Capacity 
Coupled Amplifiers” was read by Mr. Philip R. 
Coursey, B.Sc., F. Inst. P. A demonstration of 
Neon Tubes by the last-named gentleman followed, 
and the meeting concluded with a demonstration 
by Mons. Y. Marrec of his apparatus for eliminating 
atmospherics and other interference. A special 
vote of thanks was accorded Mons. Marrec and 
Mr. Coursey for their valuable contributions to 
the programme of the evening. 

The President intimated that the Society would 
not meet during August, and details of the Septem- 
ber meeting would be made known in the usual 
manner. The Chairman further announced that 
the following members and associates had been 
elected: 

Members: A. Craven, R. Bertram, T. Ryce, 
J. B. Seymour, R. N. Hawes, C. F. Patterson-Mills, 
J. H. Ridley. 

Associate Members: S. T. Anderson. 

The following Societies were accepted for affilia- 
tion: Radio Section of the B. T. H. Recreation 
Club, Harrow Radio Society, Wireless Section of 
the Abbey Athletic and Social Club, Doncaster 
and District Radio Society and North West Man- 
chester Radio Society. 
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Calls Heard. 


(Listeners-in are invited fo forward to the Editor lists 

of experimental stations heard for inclusion under 
this heading.) 

Shepherd’s Bush, London.. 


2AJ 2AN 2HD(?)2AH 2BZ 2DK 
2FQ 2FU 2MF 2ID 2JV 2KV 
2KZ 2LT 2PA 2MJ 2MK 2MO 
20M 2ON 2XB 200 2TI 2TU 
2VJ 2XA 220 2XL 2XZ 2YS 
2YY 2ZA 5CB 5AD 5 A0 5 AR 
5AY 5BT 5LP 5CP 5DK 5HY 
510 5I8 5VL SMA 50X 5PB 
5 PV 5SU IM S VM 5VD 5VP 
5 VR 6HD 


(T. G. Bowles). 
Cressington Park, Liverpool. 
5 BC 5 LL 5 LT 
(These stations are unknown). 
(James K. Wilkie). 
South Norwood, London. 


2 AJ 2 AW 2BV 2DF 2FB 2FN 
2 FQ 2JA 2JE 2KC 2KE 2KY 
2LT 2 NM 20D 200 208 2RZ 

2 SB 288 2TP 2VS 2VT 2 W. 
2 XD 2 KI 2 XR 2YR 2ZT 5 Bl 

5DN 5DT 5FR 5FS 568 51D 

5 JS 5KO 5RB 50X 5QV S WN 
SWR GAH GAT 6CC 60Z 6PP 
0AA OBQ OMX ONY OXL 8AB 
8AQ 8BF 8BM 8BN 8BV 8CC 
8 CH 8CS 822 


(J. Ridley). 


| 
| 
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BROADCASTING. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING 
EUROPEAN STATIONS* :— 


GREAT BRITAIN. 

LONDON 2 LO, 369 metres; MANCHESTER, 2 ZY, 385 metres ; 
BIRMINGHAM, SIT, 420 metres; CARDIFF, 5 WA, 353 metres; 
NEWCASTLE, 5 NO, 400 metres; GLASGOW, 5 8C, 415 metres. 
Regular morning and evening programmes, particulars of which 
appear in the da:ly press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Weckdays, 11.30 a.m. to 12. o p.m. (2 LO only), 
3.30 to 4.30 p.m., 5.30 to 11 p.m. Sundays, 3 p.m. (2 LO only), 

.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), PL, 2,00 metres. Daily, 7.40 a.m., 
Meteorological Forecast; 12.15 p.m., Meteorological Report and 
Forecast; 3.30 p.m., Financial Bulletin (Paris Bourse); 6.10 
p.m., Concert; 7.20 p.m., Meteorological Forecast; 11.15 p.m., 
Meteorological Report and Forecast. Sundays, 6.10 p.m., Con- 
cert and Meteorological Report. 


LEVALLOIS-PERRET (Radiola), SFR, 1.280 metres. Sundays 
2 to 3 p.m., 9 to 10.30 p.m., Concert. Weekdays, 12.40 p.m. 
Concert; 5.5 p.m., Financial Bulletin; 5.15 to 6.15 p.m. 
Instrumental Music; 8.45 p-m., Miscellaneous News; 9 to 10 
p.m., Concert. Thursdays and Sundays, 10 to 10.45 p.m. Dance 
Music. 


ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tuesday and Thursday, 4.30 p.m., Concert. Saturday, 2.30 to 
7.30 p.m., Concert. 


LYONS, YN, 3.100 metres. 
Gramophone records. 0 


THE HAGUE, PCGG, 1.050 metres. Sunday, 3 to 5 p. m., 
Concert. Monday and Thursday, 8.40 to 9.40 p. in., Concert. 


THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres, 
Tuesday, 7.45 to 10 p.m., Concert. Sunday, 9.40 to 10.40 a.m., 
Concert. 


Weekdays, 10.45 to 11.15 a. m., 


THE HAGUE (Velthuyzen), PCKK, 1.050 metres. 


8.40 to 9.40 p.m., Miscellaneous. 


Friday, 


EN, PCMM, 1,050 metres. Saturday. 8.40 to 9.40 p.m., 
Concert. 


AMSTERDAM, PA 5, 1,050 metres. Wednesday, 8.10 to 9. 10 


p.m., Concert and News. 


BELG 

BRUSSELS, BAV, 1.100 metres. Working days. t pm.. 
Meteorological Bulletin. Daily, 5.50 p.m., Meteorological Bulletin; 
Tuesday and Thursday, 10 p.m., Concert. Sunday, 7 p.m.. Concent. 


GERMANY. 
hausen), LP, Sunday, 2.700 metres, 
II a.m. to 12 noon, music and speech: 4,000 metres, 12 noon to 
1 p.m., music and speech; Daily, 4,000 metres, 7 to 8 a.m., 12 to 
1.30 p.m., 5 to 6.30 p.m., Financial and other news. 


EBERSWALDE (2,930 metres), Daily. 1 to 2 p.m., 8 to 9 p.m. 
Tuesday and Saturday, 6.30 to 7.30 p.m., Concert. 


CZECHO-SLOVAKIA. 
G „ 1,800 metres, 8 am., 12 noon and 4 p.m. 
Meteorological Bulletin and News. 4,500 metres, 10 a.m., 3 p.m. 
and 10 p.m., Concert. 


SWITZERLAND. 
GENEVA, HB 1. 900 metres. Daily, 6 to 8.30 p.m., Concert 
(“ Utilitas ). 
LAUSANNE, HB 2, 1,350 metres. Daily, 6 to 8.30 p.m.. Concert 
( Utilitas ). 


è British Summer Time is given in each case. 
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BEGINNERS. 


With the object of catering for the needs of the beginner, the following 

brief descriptions on matters of practical construction and theory are 

provided. Arranged in a concise manner, it is easily possible to grasp 

at onceacomplete understanding of the topic dealt with, while the wide 

ground covered will probably create general interest in the pages. 

The details given may be regarded as a summing up of the available 
information on the subject described. 


Capacity of the Aerial Tuning Con- 
denser. 
HE maximum capacity of this 
component depends essentially up- 
on the wavelength to which the 
circuit is to be tuned. For broad- 
cast reception it may invariably be connected 
in series with the inductance and when used 
with a single or double wire aerial of the 
usual dimensions a maximum value of 0-0005 
microfarads is most suitable. It may be 
thought that as larger condensers give low 
values near the zero position they should 
be suitable for short wave work, but it will 
be found that the wavelength change 
produced by a given movement of the 
condenser scale is too great, and fine tuning 
on short wavelengths rendered difficult. 
For 600 metres a maximum of 0-001 micro- 
farad in series with the inductance is required, 
whilst for longer wavelengths 0-0015 mfds., 
with a switch for connecting condenser and 
inductance in series or parallel, is a good 
arrangement. It is difficult to procure 
variable condensers with air dielectric having 
a larger value than 0-0015 mfds. 
* ** * * 
Capacity of the Closed Circuit Con- 
denser. 
The condenser connected across the closed 


circuit inductance of a tuner should have 


a maximum value of 0-0003 mfds. for tuning 
to wavelengths below 500 metres. For 
longer wavelengths 0-0005 mfds. is adopted. 
The lower the value of this condenser the 
greater will be the potential built up across 
it, and hence stronger signals will be obtained. 
Use the closed circuit condenser near its 
minimum position, and when a given signal 
is tuned in with the condenser near its 
maximum setting the value of the inductance 
should be increased in order that the value 
of the condenser may be reduced. 
* * * *. 
Correct Value of Grid Condenser and 
Leak. 
To obtain good results with a valve 


arranged to operate as a detector it is neces- 
sary to employ a grid condenser and leak 
having precisely suitable values. With the 
usual R“ type valve the condenser should 
have a value of 0:00025 microfarads, and 
the leak 2 megohms, to correct the grid 
potential and produce good rectifying effects. 
It is usual to employ a condenser of this 
value in a circuit operating on low wave- 
lengths. A value of 0-0003 mfds. is more 
suitable for use on the longer wavelengths. 
*. * * * 


How to Measure Resistance. 

It is often useful to be able to measure 
the resistance of the windings of an inter- 
valve transformer in order to be able to 
form some idea of the number of turns of 
wire with which it is wound. Connect 
the winding to be measured in circuit with a 
milliammeter reading to 10 milliamps (an 
instrument which every experimenter should 
possess), and a 4-volt accumulator. The 
voltage of the accumulator can be relied 
upon to be exactly four volts if it has been 
in use for a short while after a full charge. 
The resistance is calculated by dividing 
one thousand times the voltage by the 
reading in milliamps shown on the meter. 
To be precisely correct the resistance of 
the meter must be deducted from the figure 
obtained. The meter resistance is usually 
given on the scale and with medium priced 
instruments it is usually of the order of 


40 to 60 ohms. 
* * * * 


Gauge of Wire for Receiving Induc- 
tances. 

The tuning coils of crystal and single 
detector valve receivers should not be wound 
with finer wire than No. 24 S.W.G. For 
valve sets employing reaction or high 
frequency amplification No. 26 S. W. G. is 
a convenient gauge, for although a little 
resistance introduced into such circuits 
will have no serious effect, the gauge stated 
is durable, and permits of tappings being 


` 
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made without danger of breakage. In 
coupled circuits employing an inductance 
wound on a rotating former, it often becomes 
necessary to include a large number of turns 
in a limited space in order to provide a 
sufficient degree of coupling. In such cases 
use No. 30 S.W.G. The sizes 24 and 26 
should be double cotton covered, and the 
No. 30 double silk. 
3k * * * 

Soldering Fluxes. 

The safest flux for securing the connecting 
leads of instruments is resin, and it is best 
applied in the form of resin-cored solder. 
As it is a little difficult to use, the merest 
trace of Fluxite’’ may be employed in 
combination with it. For joining large 
brass surfaces such as may occur in the 
component parts of an instrument, “ killed 
salts ” (zinc chloride) is used. It is made 
by adding scrap zinc to strong commercial 
hydrochloric acid (spirits of salts) until no 
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more will dissolve. The resultant liquid 
is poured off from the black deposit which 
may be produced if certain impurities are 
present in the zinc, and diluted with an 
equal volume of water. Ammonium chloride 
(sal ammoniac) in the form of a block is 
often used for cleaning the iron, but it will 
be found to rapidly act upon an iron which 
is frequently made too hot, and“ Fluxite ” 
will generally be found more suitable for the 


purpose. 
* 8 * 


Paying Out Aerial Wire. 

When unwinding aerial wire from a hank, 
it is essential to avoid the introduction 
of twist which may give rise to kinks, and 
in any case will not permit of the wire 
hanging in a_ perfectly straight fashion. 
While paying out, the coil should either be 
revolved or held in the hand, and three loops 
rcleased from either side in turn, reversing 
the coil to do so. 


(Further items of interest to Beginners will appear in the next tssue.) 


A New Telephone Receiver. 


NEW telephone earpiece design 

specially applicable . to broad- 

cast reception is a noteworthy 

novelty which has recently 

appeared. Owing to the dis- 
tribution of its weight, the receiver can 
be simply hung on the ear, where it may 
remain for hours without causing any 
inconvenience to the user, leaving the head 
entirely free in its movements. A further 
great advantage possessed by the new phone 
is that, as the ear is enclosed on all sides, 
external noises are almost completely 
excluded; It is also claimed that owing to 
the special design of the air space between 
the diaphragm and the ear there is an 
improvement in the acoustic qualities, whilst 
the cushion acts as an acoustic filter. This 
receiver is made with resistances up to 2,000 
ohms, or as a double receiver with a total 
resistance of 4,000 ohms. In the double 
type the headstraps are dispensed with. The 
instrument should make a special appeal to 
ladies, who very naturally dislike wearing 
telephone head-bands. 


Photo : Benandi Telephone A.G., Zurich Ban- 
The New Telephone Earpiece. 
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QUESTIONS AND ANSWERS 


„C. H. J.“ (Cheshire) asks (1) If ù is necessary 
for the grid leak to be connected to earth when using 
H. F. amplification. (2) For a diagram indicating 
how it is possible for the correct grid leak connection 
to be kept when the H.F. valve is switched in or out. 

(1) The grid leak should be connected to positive 
L.T. (2) The grid leak connection will not be 
altered when the H.F. valve is switched out. 


Fig. 1. 


May 65th, pages 133-136, and asks the following 
questions with regard to it. (1) What is the combi- 
nation of valves employed. (2) How a one-valve 
low frequency „ unit might be added to the 
set mentioned. (3) If there is any objection to 


mounting the three-coil holder on the panel of this set. 
(1) The 
H.F., detector 


ement of valves in this set is one 
d one L.F. valves. (2) A one- 


MT. > 
Q 


A. C. H.“ (Tonbridge.) Three valve receiver with one H.F., detector, and one L.F. valves. 


Tuned anode H.F. coupling is employed, with reaction to the anode coil. 


A. C. H. (Tonbridge) submits a ‘diagram of a 
three-valve set, one H.F., detector, and one L.F. 
valves, and asks (J) If the diagram is correct. (2) If 
the proposed method of connecting the H.T. and 
L.T. batteries is correct. (3) If the set, when con- 
structed, would give satisfactory reception from 2 LO 
wuh a small frame aerial at a distance of 30 miles. 
(4) If the proposed set would operate a loud speaker. 

(1) and (2) The diagram submitted is not 
correct. In Fig. | a suitable diagram is given. 
(3) The set described would probably require the 
addition of at least one more high frequency valve 
to give satisfactory reception of 2LO with the 
frame aerial. (4) It should be possible to operate 
a loud speaker satisfactorily with a good outdoor 
aerial. 


‘* TALISMANIC °’ (Swinton) submits three 
samples of wire, and asks us to identify them. 

No 1l is No. 41 S. W. G., D.S.C.; No. 2 is No. 38 
S.W.G., D.S.C. ; No. 3 is No. 32 S. W. d., D. C. C. 


ee ARFRYN S (Wales) asks (1) What is the best 
aciual ohmic resistance of a pair of telephones to be 
used with a crystal receiver. (2) What 55 the effect 
of employing telephone receivers with windings of 
different values of resistance. 

(1) With telephone receivers wound to a 
resistance of 4,000 ohms, and of a reliable make 
you will get entirely satisfactory results from a 
crystal set. (2) Receivers. wound to a higher 
resistance may be slightly more sensitive, but, on 
account of the fine windings, are more easily 
damaged. 


R. H. D. F.“ (Kensington, W.14) proposes to 
construct the three-valve set described in the issue of 


vatye low frequency amplifying unit might be 
constructed to couple to this set, but an additional 
valve could not be included on the panel of the set 
without redesigning the whole. (3) The three-coil 
holder might be mounted on the side of the cabinet, 
but it could not be conveniently accommodated on 


the panel itself in the design given. 


t F.W.” (Horbury) asks (1) For full particulars 
of the core and windings of a telephone transformer 
for use with telephones of 120 ohms resistance. 
(2) For the formula by which the capacity of fixed 
condensers may be calculated. 

(1) We suggest that you build up a core of 
No. 22 iron wire, 4“ long, and 1“ diameter. 
The primary winding may consist of 4 028. of 
No. 40 S.S.C. wire, and the secondary 
winding of 21 ozs. of No. 34 S.S.C. wire. 
(2) We ‘would refer you to the issue of June 9th, 
1923, for full information on the capacity óf small 
fixed condensers. 


ee ae N 

co p” (Fortis Green) submits a diagram and 
particulars of a crystal set, and asks (1) For suitable 
values of the capacity required for variable condensers 
to tune the primary and secondary windings of the 
loose coupled tuner. (2) For instructions on the 
making of the variable condensers mentioned tn 
question (1). 

(1) The variable condenser in series with the 
aerial tuning inductance should have a maximum 
capacity of approximately 0-001 mfd. The con- 
denser in parallel with the secondary winding 
should have a maximum value of 0-0005 mfd. 
(2) We refer you to the article dealing with con- 
densers in the issue of June 9th. 
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A. D. I.“ (Maidenhead) submits particulars of 
his five-valve set, one H.F., detector and three L.F. 
valves, with which he obtains wide variations in results 
with different methods of high frequency coupling. 
He asks (1) Why, in Fig. 2, page 705, of the issue of 
August 26th, 1922, a grid condenser and leak are 
shown with a high frequency valve, and in Fig. 5, 
page 113, of the issue of October 21st, 1922, no grid 
condenser or leak is shown with the high frequency 
valve. (2) With reference to the second diagram 
mentioned in question (1), tf we would give this 
diagram with the addition of potentiometer control to 
the grids of the high frequency valves. 

(1) The diagram Fig. 2, page 705, August 26th, 
issue is arranged for high frequency amplification 
with either of two methods, (a) using high frequency 
transformers, or (b) using resistance capacity 
coupling. The grid condenser and leak is provided 
for the latter method. The diagram Fig. 5, page 
113, October 2lst issue, shows an amplifier coupled 
with high frequency transformers. No grid con- 
densers and leaks are then required except for the 
rectifying valve. (2) We would refer you to 
Fig. 2, page 160, and Fig. 4, page 162 of the May 5th 
issue of this journal. 


C. N. M. (Putney, S.W.15) asks (1) and (2) 
For particulars to enable him to make a high fre- 
quency plug-in type transformer, to tune from 2,000 to 
4,000 metres with a 0:0002 mfd. variable condenser. 
(3) For values of the anode resistance, fixed con- 
denser, and grid resistance for a single stage resistance 
capacity coupled high frequency amiplifier to couple 
to a set in which the detector valve ia of the Dutch 
type. 

(1) and (2) The transformer may consist of 
1,500 turns of No 40 S.S.C. wire for each winding, 
on an ebonite former 2” in diameter. (3) Anode 
resistance 80,000 ohms, grid condenser 0-0003 mfd., 
grid leak 2 Mw. 


A. J. M.“ (Windsor) submits a diagram of a 
four-valve receiver comprising one H.F., detector, 
and one L.F. valves, and asks (1) If the receiver 
would give good reception of British broadcast trans- 
missions. (2) For particulars of the A.T.I. required 
for reception on wavelengths from 350 to 450 metres. 
(3) If the H.F. coupling shown is correct. 


(1) A receiver wired according to the diagram 
submitted should give satisfactory reception of 
British broadcast transmissions. (2) On a former 
3” in diameter, wind a layer of No. 20 D.C.C. wire 
for a length of 5”. ‘Take six tappings, the first one 
at the 20th turn, and the rest equally spaced along 
the remainder of the coil. (3) The method of 
H.F. coupling indicated in your sketch is known 
as the tuned anode method. The inductance 
may be a winding of No. 26 D.C.C., 3” in diameter 
and 5” long with fifteen tappings. 


“L.T.” (Cambs.) asks (1) For advice on the 
use of 220 volt A.C. mains as a source of supply 
for the filament current of valves. 

(1) We would refer you to the articles entitled 
Valve Current from A.C. Mains,“ and ‘ The 
Tungar Rectifier,” in the issue -of January 20th, 
1923, also Notes on Rectified A.C. for Plate 
Circuits,” page 718, March 3rd issue. 
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„ K. M. L.“ (Petersfield) asks (1) The identity 
of a station which was transmitting a musical pro- 
gramme in French at 12 midnight on May lith, 
12th, on a wavelength of 450 metres. (2) For sug- 
gestions by which a circuit as submitted might be 
prevented from easy self-oscillation. (3) Why 
with any setting of the 0°0005 mfd. variable condenser 
in series in the aerial circuit tuning may be accom- 
plished by adjustment of the closed circuit condenser, 
and the coupling of the aerial and closed circuit 
inductances. (4) For the identity of 5 DO. 

(1) The station heard was l' Ecole Supérieure 
des Postes et Télégraphes, Paris. (2) Connect 
the grid leak of the detector valve to positive L.T. 
and make careful adjustments of both H.T. and 
L.T. values. (3) Adjustments of the aerial tuning 
condenser, and of the coupling between the aenal 
and closed circuit inductances both affect the 
wavelength of the two circuits in question. When 
the wavelength of the aerial circuit is adjusted to 
a certain value by means of the series variable 
condenser, the secondary circuit may be tuned 
to this value by adjustment of both the condenser 
across the secondary inductance and the coupling 
between the two coils. (4) This station is owned 
by Mr. E. J. Watts, 6, Ashley Road, Salisbury. 


G. H. S.“ (Nottingham) asks (1) With refe- 
rence to his aerial, which is at present a single wire 
100 ft. long and 30 ft. high, tf we think the range 
of his two-valve set would be increased by altering the 
qerial to one of three wires spaced 3 ft. apart and 45 R. 
high. (2) Why the addition of a high frequency amplify- 
ing valve, tuned anode coupling, should decrease the 
strength of signals at present received with a detector 
and one L.F. valve. Also why, with the H. F. valve 
in operation, ts he troubled with continuous oscillation. 
(3) For the times of transmission and wavelengths 
of WGY and WJZ. 

(1) An increase in the height of the aerial would, 
we think, be an improvement, but the effect of 
increasing the number of wires would merely be to 
alter the aerial capacity. (2) Without particulars 
of the tuning coil and condenser we cannot say 
exactly why the signals are reduced in strength. 
To receive the broadcast transmissions a No. 75 
plug-in coil, or a coil with an equivalent inductance 
tuned with a 0:0002 mfd. variable condenser is 
satisfactory. If you are employing reaction, the 
connections to the reaction coil may require 
reversing when the H.F. valve is switched into 
circuit. | 


F. H. H. (Romford) asks (1) Why adjust- 
ments to his reaction coil have no effect on the rece ption 
of 2 LO at a distance of 12 miles, when am plifscation 
of signal strength is obtained with all other stations. 
(2) Why a “QX” type valve will not give results equal 
toa M.O. “ R” type valve. (3) What are the most 
guitable values of anode potential and filament voltage 
for aA type valve used as a rectifier. (4) Which 
ts more suitable for use as a H.F. amplifier-— 
an R” ora“ V.24.” 

(1) It may be your reaction coil is not a suitable 
size. On the other hand, when an efficient aerial 
is in use it is not always necessary to use reaction. 
especially when receiving signals such as those sent 
out by the broadcasting station. (2) Probably 
you are not using the correct H.T. and L.T. to get 
the best from the QX ” valve. Of course the 
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“ R ” type valve is a good rectifier. (3) When the 
“ QX ” valve is used as a rectifier the usual anode 
voltage is 25, the filament current 0-75 amps., and 
filament voltage 5 volta. When used as an amplifier 
the anode voltage should be raised to 100. (4) An 
“ R valve operates quite well as a high frequency 
amplifier, but many prefer to use a V. 24, which 


is specially designed for high frequency amplification. 


J. G. D.“ (Lewisham) submits a 
of a two-valwe set, detector and one L.F. valves, 
and asks (1) Why it ts impossible to tune out the 
transmissions from the London broadcast station 
when receiving the transmissions from other broadcast 
stations, using a set constructed according to the 
diagram submitted. (2) Why the addition of a 
H.F. amplifying valve decreases the strength of 
signals received. (3) For a diagram of a one-valve 
H.F. amplifying panel, to include a switch for 
cutting out the valve when desired. (4) If various 
alterations to his aerial would be advisable. 

(1) The principal reason why you cannot tune 
out the transmissions from 2 LO is because you 
are employing a single cirouit tuner. We recom- 
mend that you employ a loose coupled tuner, the 
closed circuit coil being tuned with a 0.0005 mfd. 
variable condenser. (2) You have not given us 
particulars of the H.F. amplifier. We presume 
the H.F. circuits are capable of being tuned to the 
correct wavelength. If you are employing reaction 


Fig. 2. ‘* J.G.D.” (Lewisham). A H.F. ampli- 


fying unit is shown, with Sor cutting out 
the valve when desired 


it is just as well to reverse the connections to the 
reaction coil when a valve is switched in between 
the detector and the aerial circuit. (3) A suitable 
diagram is given in Fig. 2. (4) We think that 
you would be well advised to retain your aerial. 


E. H. W. H.“ (Ilford) asks (13-For a diagram 
of a three-valve set, including a three · coil tuner for 
plug-in honeycomb type coils. 

We would refer you to No. 53 in “ The 
Amateurs’ Book of Wireless Circuits, by F. H. 
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Haynes, The Wireless Press, Ltd., 2s. 6d. net, 
as well as recent issues of this journal. 


„H. H.R. (London, N.5) asks (1) For the 
number of turns of No. 28 D.C.C. copper wire 
required for an aerial tuning inductance, and an 


anode inductance to receive on 1,080 metres, using 


a honeycomb coil former which he describes.: (2) If 
we think he is likely to receive American telephony 
using a two-valve set, one H.F. and detector. 
(3) If cois wound on the former mentioned in 
Question (4) were produced commercially, would this 
involve any infringement of a patent. (4) Having 
bought an ex-Army spark coil designed to operate on 
6 volts and rated as 20 watts input power, if it is 
correct to assume that by operating this coil off a 
4-volt supply Me input will be 15 watts; also, what 
would be the effective range of a transmitter employing 
this coil as 

(1) Your aerial tuning inductance may have 
100 turns on the former described, and should be 
tuned with a 0-001 mfd. vgriable condenser in 
parallel. The anode inductance may consigt of 
200 turns, and should be tuned with a 0:0002 mfd. 
variable condenser. (2) We do not think you 
should eXpéct to receive American transmissions, 
although we believe the transmissjons were all 
received with A two-valve recewer. (3) We 
cannot advise you tpon patent matters. The coils 
described have been patented. (4) It is not 
correct to assume the coil will take a load of 
15 watts. A good deal depends upon the adjust- 
ment of the coil. The range of the transmitter 
ue nds greatly upon your skill, as well as the 

5 of the aerial, and no reliable figures can 

be given. 


A. O. E.“ (Acton, W. 3.) asks, with reference 
to the single vulve receiver described on pages 656 to 
660 of the issue of February 17th, 1923, (1) When 
the set is used as a high frequency amplifying untt 
before a crystal set with-a single slide inductance, 
if an adjustment of the «inductance slider of the crystal 
set is necessary for every setting of the variometer in 
the high frequency untt. (2) When receiving from 
distant stations, why the speech and music are 
frequently distorted and the tuning extremely critical. 
(3) The probable wavelength range with small fixed 
condensers in series and parallel with the variometer. 
(4) If t would be possible to add another high 
frequency valve to this set, with a switch for cutting 

out the extra valve, without the use of any further 
„ 
(1) It will be necessary to make a fresh adjust- 
ment of the inductance slider for every setting of 
the variometer. (2) Thespeech distortion probably 
arises from wrong values of L.T. and H.T., together 
with unskilful tuning. The fact that the tuning is 
critical is characteristic of the set. The fitting of 
an extension handle to the varigmeter knob will 
greatly facilitate tuning in weak signals. (3) The 
wavelength of the variometer alone would be from 
250-600 metres approximately. The maximum 
value could be increased up to approximately 
1,000 metres by the addition of a small fixed con- 
denser in parallel, the exact value of which would 
best be determined experimentally. (4) It would 
not be possible to add another high frequency valve 
to this set without the addition of componente to 
constitute the intervalve coupling. 
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tt C.S.C.” (Derby) asks (1) Whether the diagram 
of his five-valve receiver is correct. (2) Which 
Igranic coils should be used in the three-coil holder 
of the receiver. 

(1) The circuit diagram is correct, although you 
might try reversing the connections to the trans- 
formers. The usual method of connecting inter- 
valve transformers is to connect O.S. to grid, 
I.S. to minus L.T., O.P. to plus H.T., and I.P. to 


plate. (2) To receive the British broadcast trans- 
missions, use the following coils: Aerial circuit, 
No. 35; closed circuit, No. 50; reaction coil, 


No. 100. For the Radiola concerts use Nos. 200, 
300 and 250 respectively. For the Hague, Nos. 100, 
260 and 150. For FL Nos. 300, 500 and 200. 


“ W.H.T.” (Gillingham) asks (1) For details 
concerning the construction of small fixed condensers 
of various capacities. 

Full information on the construction of small 
fixed condensers appears in the issue of this journal 
of June 9th, 1923. 


B. A. T. (Beckenham) asks (l) For con- 
structional details of the variable condenser illustrated 
on page 12 of the- issue of Apri Ith, 1923. (2) I/ it 
ts possible te get satisfactory results with a crystal set 
at his address, using the electric light wires as an 
aerial. 

(1) Condensers of the type illustrated in the 
article referred to are not manufactured in this 
country. Upon referring to the illustration it 
will be noticed that by turning the dial round, the 
tinfoil is wound around one of the rollers. There is 
no particular advantage in constructing a condenser 
of this description, and the object of the illustration 
was to show a novel design. Anyone interested 
would be able to build a condenser of this description 
from the particulars which accompany the illustra- 
tion. (2) We do not think you should expect to 
receive good signals with a crystal receiver without 
a good out door aerial. 


‘*E.S.B.S.’’ (Palm r's Green) submits a 
diagram and particulars of his single valve receiver, 
and asks (1) Why the reaction will not function, after 
all adjustments to H.T. and L.T. valves have been 
tried. (2) If better results would be obtained with a 
larger value coil in the aerial circuit, and the 0-001 
mfd. variable condenser in series. (3) If it would 
be possible to receive the transmissions from the other 
British broadcast stations with the addition of two- 
note magnifier valves, or if the addition of a single 
high frequency valve would be of more assistance for 
this purpose. 

(1) We suggest that you try a No. 75 or No. 100 
Igranic coil for reaction. Your sketch does not 
indicate a grid condenser or leak, both of which 
are required with a detector valve. The grid 
condenser should have a value of approximately 
0-0003 mfd. and the grid leak a value of 2 megohms. 
The method of connecting these in the circuit will 
be found in diagrams in practically every issue of 
this journal. (2) It is usual when receiving on 
the lower wavelengths, to use the aerial tuning 
condenser in series with the inductance. In this 
case, with an aerial condenser of 0-001 mfd. capacity, 
the inductance would be a No. 75 honeycomb 
plug-in type coil. (3) The addition of note- 
magnifier valves will not increase the range of your 
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set, but merely magnify the strength of signals 
rectified by the detector valve. With the addition 
of a high frequency valve, employing tuned anode 
coupling, you should be able to receive from the 
other British broadcast stations. 


‘s CUAN "° (Glasgow) asks the following 
questions with reference to the four-valve experimental 
receiver described in this journal. (1) If two sete 
of coils are required, one for the H.F. amplifier, and 
one for the tuning unit. (2) For the size of former, 
gauge of wire, and number of turns required for coils 
of the mzes mentioned. 

(1) Two sets of coils are required—one for the 
tuning unit, and one for the H.F. amplifying unit. 
(2) The numbers given to the coils indicate the 
number of turns of wire on each. Using No. 26 
D.C.C. wire, and formers 2 ins. in diameter, wind 
coils for the sizes given. 


‘* SIRIBHAIROH "’ (London, S.W.18) asks 
(1), (2), and (3) For full particulars concerning the 
making and erecting of a tubular aerial mast, 90ſt. high, 
including details of concrete base, if required. Also 
tf we would suggest any other type of mast suttable 
for the height mentioned. 

(1), (2), and (3) We cannot supply the informa- 
tion you require in this section of the journal. We 
would advise you to look through the advertisement 
pages of this journal for the names of manufacturers 
of aerial masts suitable for erection to the height 
you require, from whom you would obtain detailed 
information. Also see the book“ Mast and Aerial 
Construction,” by Ainsley, price Is. 10d., post free 
from this office. 


NOTE —T his section of the magazine is placed 

° at the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules: (I) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers,” E g 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been deals 
with before. (3) Each communication sent tn to be 
accompanied by the “Questions and Anawers” 
coupon to be found in the advertisement columna of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which ia for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume. (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, reagers are advised, before making use of 
them, to scdtisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of is., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the maxi- 
mum which may be sent in at one time. 
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ON JOINING A WIRELESS SOCIETY 
HOW THE SOCIETIES SUPPORT THE EXPERIMENTER. 


HAT useful purpose can be served by joining a wireless society? is a 
question that at some time or other almost every amateur has asked. 
If he answers the question for himself, it is very probable that the 
reply will result in his decision that wireless societies are all very well 
in their way for those who care to interest themselves in them, but that, for his 
part, he does not propose to join. 

But there is more in being a member of a wireless society than may appear 
at first, and those who have up to the present dismissed from their minds the 
idea of adding to the membership of their local society, should take the trouble 
to reconsider this decision, and see if, by standing aloof, they are not losing 
something worth while, or at least, to view the matter from a less egotistical 
standpoint, whether they are not depriving the amateur community of something 
which they are in a position to contribute. 

There has been a good deal of talk, and some criticism regarding the futility 
of wireless societies, but those who are genuine amateurs and who take the trouble to 
reflect, will see that in the amateur wireless societies are represented the views of 
the amateur community, and that these views cannot be effectively expressed! 
through any other channel. There are, especially at the present time, many interests. 
bitterly opposed to the freedom of the amateur, and sceing that the amateurs’ 
strength lies in the local societies working in close harmony on matters of mutual 
interest, if those who oppose such freedom could succeed in breaking the strength 
of the amateur position, it would be through the amateur societies that they would 
endeavour to bring this about. If the local societies ceased to exist and their work 
were discontinued, then the amateur would be left very much like a man who is 
suddenly deprived of the power of speech, because he would no longer be able to 
give voice to his views and demand recognition. 


If, then, the amateur desires to assure the integrity of his position, he must 
reflect again on the advisability of supporting some wireless society. 


Probably there are many who will read these lines who are not at present 
members of any amateur society where they can, as it were, record their vote and 
take their part in the management of amateur affairs. Nothing would do more to 
strengthen the position of the amateur at the present moment than if all those 
who have the welfare of the amateur community at heart were to take immediate 
steps to support some local society, however small, and so add their names to 
the roll of membership. Then, if the time comes when joint action on the part of 
amateurs is necessary, each name added to the membership of the amateur 
societies will help to support any recommendations or demands which may assist 
in maintaining the freedom of the amateur in the ether. 

This of course is by no means the only work which the amateur societies have to- 
do. Their purpose is to gather together all those who are interested in the study of 
wireless in order that they may support and assist one another individually and share 
amongst themselves what specialised experience or knowledge any particular in- 
dividual members may possess. 

Problems and difficulties may seem hard to one who comes up against them 
without the advantage of the advice or experience of others, and therefore discussions. 
on technical points such as take place at the meetings of societies, are often 
extremely helpful. 

If an amateur wireless society is not a success, the blame attaches to the 
members, but even more to those who should be members, but who stand aloof 
instead of giving their help and support. 
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AN ARMSTRONG SUPER RECEIVER 
OPERATED WITH TWO DRY CELLS. 


The constructional details given in this article should do much to clear up 

the difficulties which have been met with by many in building up a receiver 

on the super-regenerative principle. The author having thoroughly mastered 

the operation of the Armstrong super, proceeds to make the outfit easily 

portable by abandoning heavy accumulators and high voltage H.T. battery 
and substituting two dry cells. 


By 5 HZ. 


Y early interest in the super- 
regenerative receiver circuit, 
aroused by the publication of 
Armstrong’s paper on June 7th, 
1922, and fostered by practical details 
given subsequently“, was damped by the 
reports of other 
enthusiasts who 
had unsuccessfully 
tackled the three- 
valve circuit and 
it was not until 
details of an 
efficient one- valve 
circuit had been 
published that 
the construction 
of an experimental 
receiver was de- 
cided upon. The 
theoretical circuit 
and some details 
of the components 
actually used are 
given below. 

It will be seen 
that there is 
nothing novel 
about the circuit 
except as regards 


which seem inseparable from this circuit 
were produced, tamed, and signals received 
on various sizes of frame aerials. Trials were 
made of different combinations of grid 
condensers and leaks. The distance between 
the “ quenching”? coils was varied and 
finally fixed with 
a piece of 3 in, 
ebonite between 
them, and good 
signals obtained 
on all the valves 
available, viz., 
“e Pc ga "Vea." 
“Om. ana ER” 
types — voltages 
up to 300 being 
used on the trans- 
mitter valve, but 
in general, best 
results were ob- 
tained using a 
variable grid leak 
and H.T. volts 
slightly higher 
than that usually 
employed on each 
type of valve. 
When using vol- 
tages of 80 and 


the values of the upwards, the 
grid leak, H.T. howls and shrieks 
battery voltage set up appeared to 
and tuning be due to overload- 
condenser. ing the valves, with 

The components en ORION a consequent waste 
were first laid out, of effectual power, 


connected up on the table and afterwards 
boxed up. The usual squawks and squeals 


* The Wireless World and Radio Review, p.648, 


August 19th; p.711, Sept 20th; p.79, October 21st; 
p-118, October 28th, 1922. 
1 P.112, April 28th, 1923. 


rendering tuning-in very difficult, especially 
with the Armstrong coils fixed in position. 
Now it would seem that a stronger quenching 
oscillation is not essential for initially weak 
incoming signals, i. e., in spite of the enormous 
amplification provided when the amplifier 
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circuit tends to break into oscillation, the 
free oscillation does not build up from the 
tiny impressed signal E.M.F. in the time 
interval allowed by a 10,000 to 15,000 cycle 
quenching oscillation to such a value as 
may be the case with strong incoming 
signals. Therefore, at long distances from 
the source of signals, the use of high 
potentials to produce a powerful quenching 
oscillation was not regarded as necessary 
for good amplification, provided that the 
valve could be made to oscillate when 
using lower values, and experiments were 
continued with a view to reducing the 
power employed, the oscillator coils being 
kept fixed. 
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additional tuning capacity can be placed 
across the frame aerial terminals, if this 
is required and it will be found that a 
variable condenser placed in this position 
facilitates tuning operations, as there are, 
in effect, two distinct circuits, the frame 
aerial and inductance coil, each of which 
are separately tuned to the incoming fre- 
quency, broadening the band on which the 
best signals are obtained. Best results were 
obtained when the coupling of the receiver 
coils and the filament temperature were so 
adjusted that the valve was only just 
oscillating. 

Using a dull emitter valve and a 
0-0001 AF tuning condenser, the set func- 


Circuit arrangemeni. 
A. Frame aerial 3’ 6” sq. 9 turns No. 20 O.C., 3’ apari. B. For broadcast reception may be an Igranic 
coil No. 75. C. Reaction coil for broadcast reception may be Igranic, No. 100. 


As the H.T. volts and filament temperature 
were reduced, difficulty was experienced in 
making the amplifier circuit oscillate. The 
close fixed coupling of the oscillator coils 
facilitated the production of the quenching 
frequency oscillation on low plate volts and 
no difficulty was experienced in this respect. 
The real trouble lay in making the receiver 
circuit oscillate. The first step ne 
was the reduction in value of the tuning 
capacity, viz., from 0-001 uF to0:0005 „F and 
then to 0:0003 „F. With the latter value, 
the circuit functioned well and signals were 
received on the frame aerial from 5IT, 2LO, 
2 ZY, 5SC and 5 WA, using only 3 volts 
H.T. These results were obtained with the 
types of valves previously mentioned. 
It will be observed from the diagram that 


tioned well with 2 dry cells, vsz., one to heat 
the filament and one in the plate circuit, 
involving a total expenditure of less than one 
watt of power. It should be noted, however, 
that a single accumulator cell is ‘preferable 
to a dry cell for filament heating. 

With the circuit shown, and using the 
smallest type of ever-ready flash lamp 
battery for H.T. on one valve, Cardiff comes 
in comfortably clear and distinct at Notting- 
ham on a 3 ft. 6 in. square frame aerial, 
with no perceptible Armstrong whistle; a 
three-plate variable condenser (two fixed 
and one moving) being used across the A. IT. I. 
With one stage of low frequency amplification, 
using the same batteries for the receiver 
valve, 2 LO can be heard with the phones 
lying on the table. 
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The frame may be replaced by a length 
of wire laid on the floor, or hung in the air, 
the A and E terminals of the set being 
“shorted ” and the wire joined to one of 
them. The set has been used in the open 
in this way, the wire being swung through 
360°, directional effects being most marked. 
Any “ earthed” conductor to which the wire 
can be attached can also be utilised, and 
good signals obtained in this way. It has 
been observed that attachment to gas 
brackets, water taps, hot water and electric 
light systems, etc., on upper floors give 
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be content with the good results obtained 
by the use of a single cell from a flash lamp 


battery giving 1} volts for H. T., the grid 


condenser being shorted. 

One of the reasons (apart altogether 
from the novelty of the idea of working 
a “ super on such low voltages in the face of 
published statements that high volts were 
necessary) for describing the construction 
of my apparatus, is in consequence of 
my experience that the howls and shrieks 


„set up under normal conditions of working 


are apt to be disconcerting and discourage 
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Scale drawing of tuner and filter panels. 


better results than those on lower floors ; 
this obviates the necessity of taking long 
leads from a set on the ground floor when 
it is desired to listen in at any other point 
in the building than the place where the set 
is installed. The use of a dry cell and a 
single 2-volt accumulator cell makes the 
set very portable, and good signals have 
been obtained in a cellar, under a lead roof, 
and other places where reception is usually 
difficult. The writer was very disappointed 
when the set refused to function on the 
filament heating battery alone, and had to 


the beginner on his first acquaintance with 
the Armstrong circuit. One Nottingham 
experimenter informed me he had spent 
three months (on and off).on the circuit 
without success. In many cases I am sure 
signals are only accidently discovered after 
patient but weary search amongst the 
earsplitting howls. So I contend that if 
fair results can be obtained under conditions 
which more nearly approach those met with 
when using an ordinary regenerative receiver 
(which are obtained with the super by the 
use of small power, particularly when using 
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dull emitter valves), success is more likely 
to be assured later when higher voltages 
—and perhaps more correct operating con- 
ditions—are used. With dull emitters and 
low voltages the Armstrong whistle is not so 
objectionable. 

In general, it does not appear to be appre- 
ciated that by connecting a frame aerial in 


The valve-holder bracket. 


parallel with a tuning coil, the wavelength, in 
comparison with either of them taken separ- 
ately, is reduced ; this probably accounts for 
the frequent use of a 0-001 uF variable con- 
denser across the coils. Here the use of such 
a comparatively large tuning condenser 
reduces the potential energy that would 
be otherwise available were tuning effected 
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only on the inductance with a minimum 
of parallel capacity; and so the use of a 
coil in series with the frame aerial is to be 
preferred, and with proper values, tuning 
is possible over a sufficiently large range 
of wavelengths with quite a small variable 
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Constructional details of the reaction coupling. 


condenser. With such an arrangement I 
get the Birmingham station (5 IT) at a dis- 
tance of nearly 50 miles on an indoor frame 
aerial using an ordinary one-valve regenera- 
tive circuit. Thus the experimenter who 
is sure of his tuning arrangements has a 
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<ertain foundation on which to build new 
gadgets. It will be seen from the theoretical 
diagram that provision is made at the 


terminals X Y for additional tuning capacity, 


if needed, to raise the wavelength. 

When a single wire is used, attached to 
either X or Y instead of using a frame 
aerial, a loading coil connected across X Y 
is preferable to bring up the wavelength, 
and this has proved satisfactory up to goo 
metres, using a 25 ft. length of No. 22 as 
a “collector ” A condenser in series with 
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coil for use in a regenerative circuit of course 
requires care in selection, and appears to 
be especially important in the case of a 
“ super,” for there is one optimum value 
of coupling which gives best results under 
given conditions, and this can only be found 
by experiment. 

Having perfected the tuning arrangements, 
the experimenter has to ensure that his 
circuit is so designed that it will build up 
oscillations as rapidly as possible at the 
signal frequency, t.e., say 400 metres, using 


| 


POINTS TO LOAD REACTION 
COIL OR TO FIX TUNING 


CONDENSER ACROSS P &a 


Wiring diagram of filter and tuner panels. 


the wire may be used for short wave- 
lengths. 

Provision is made at the points P“ 
and “ Q”’ for connecting a tuning condenser 
across the reaction coil or additional in- 
ductance may be added as the wavelength 
of the grid circuit is increased. 

Where plug-in coils are used these arrange- 
ments are not so necessary—a higher 
number in the series usually sufficing for 
a reaction coil, t.e., if a Burndept No. 75 
is used for B.B.C. wavelengths, a No. 100 
should be used for reaction. The reaction 


voltages not sufficiently big as to overload 
the valve; he must see that the valve is 
operated near to the “ threshold value 
where the circuit is on the point of generat- 
ing oscillations—a condition obtained by 
the use either of a grid bias or leaky 
condenser, which also ensures rectification. 
On the low wavelengths for which the 
super circuit is so particularly efficient, a 
condenser of 0:0002 uF capacity is suitable, 
and a variable grid leak is almost indis- 
pensable. The values will vary with 
different valves and H.T. employed. 
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The conditions for maximum amplification 
having been obtained, arangements must 
be made to just quench the oscillations, 
using no more power than is necessary. 
so as immediately to leave the circuit in a 
sensitive condition for amplification of the 
next incoming signal. If the quenching 
frequency is 10,000 cycles, one half cycle 
which performs the quenching operation, 
occupies 1/20, oooth second. It is interesting 
to note that if the signal frequency is 750,000, 
corresponding to a wavelength of 400 metres, 
then 374 speech modulated oscillations may 
be wiped out, and if the quenching oscillation 
does not do its work cleanly, t.e., takes longer 
or paralyses the normal action, more than 
371 will be effaced with consequent distor- 
tion of the received signals. On a wavelength 
of 200 metres, al- 
though double the 
number are wiped 
out, the distortion 
effect is the same, 
since the period of 
effacement is still 
1/20, oo0th second, 
but a gain results 
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l ebonite rotor, 24”. 
8” brass rod to screw, 2 BA. 
6” brass rod screwed, 2 BA. 
l ebonite knob, 2 BA. 
4}” x }’ x 17 brass. 
3 sq. in. 1/16” brass strip. 
l variable condenser, 0:0001 pF. 
1 0-0002 uF. fixed condenser. 
4 valve legs, nuts and washers. 
14 nuts, 2 BA. 
2 spring washers. 
1 filament rheostat. 
6 terminals. e 
1 doz. cheese-headed screws and nuts, 6 BA. 
1 doz. 6 BA screws and nuts. 
Bare tinned copper, No. 18. 
Systoflex 
2 ozs. No. 26 D.C.C. 
1 oz. No. 30, S. S. C. 
1 (dull emitter) valve. 
l flash lamp battery, 44 volts. 
dry cell, large capacity. 
Filter Circuit 
Panel. 
47ebonite, 8” x 34 
1 Mansbridge con- 
denser, 1 uF. 
1 Dubilier conden- 
ser, 0-01 uF. 
6 terminals and 12 
nuts & washers. 
2 ozs. No. 40 S.S.C- 
6” iron core. 
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owing to the in- Insulating tape, 
crease in signal . wire 
frequency. an Be 

Finally it is „ 
very evident in 6” brass strip, 1“. 
operating the cir- 
cuit on low power L.F. Amplifier 
that when the Unit. 
circuit is tuned Wie ee oi, ere y. 
exactly to the Riot, 
signal frequency, 21 * 3˙ x F. 
although loudest signals are obtained, 8” brass rod, to screw 2BA. 
distortion of speech modulated frequencies 4 2 BA nuts. 
occurs, a slight adjustment on the “ vernier ” 5 terminals, nuts and washers. 
condenser is necessary to give clear speech l rheostat. 
with a consequent slight diminution of signal ; 25 transformer. 

valve. 


strength, a state of affairs which all “ reac- 
tion users will recognise. 

In conjunction with the drawings, which are 
shown to scale, a list of materials is all that 
the experimenter requires to proceed with 
the construction of the outfit. 


Receiver and Oscillator Panel— 


2 coils, 1,250 and 1,500, and 2 0-005 uF fixed 
condensers. l 

l sheet ebonite 8” x 74” x Y. 

l piece odd ebonite 3” x 3” 4“. 

2 pieces odd ebonite 3” x 1}° x 4”. 

] ebonite former, 5” X 3° diameter. 


Connecting wire and systoflex. 
4 6 BA screws, 3“ and nuts. 
4 valve legs, nuts and washers. 


The Flewelling circuit with its bank of 
condensers in place of the large Armstrong 
coils offers such facilities for the construction 
of a compact little set combined with 
wonderful efficiency that it is not surprising 
it is receiving so much attention. The suc- 
cessful employment of small powers with 
the Armstrong circuit was an inducement 
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to try similar arrangements on the Flewelling 
circuit, and a set was made measuring 
8 ins. by 4 ins. by 3 ins. over all, including 
the valve—pencil lines being employed 
for leaks in the grid and plate circuits—the 
latter measuring about 2 megohms. In 
both cases the line was thickened and thinned 
until the desired effects were obtained. 
Using a small power valve, 5 IT can be heard 
with telephones on the table, and 5 NO 
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is comfortably loud on a frame aerial. 
At the time of writing, signals have 
been obtained on most types of valves. 
with from g to 12 volts H.T., and 
experiments are proceeding with a view 
to a further reduction in value. 

It is hoped that these notes may lead others. 
to try the effect of small powers. The problem 


should offer less difficulty to those situated 


within 20 miles range of a B.B.C. station. 


Terminating Board at 2LO of the Lines from the Microphones. 
of the Broadcasting Stations. 
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Photo: Barratts. 


Installed in the new studio at 2 LO is the equipment connected with the relaying of the 


transmissions of the various stations by land wire. 


Captain Eckersley, Chief Engineer to 


the B.B.C., is shown inspecting the apparatus. 
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Voltage Raiser for 
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Valve Transmitters. 


Before installing transmitting equipment one is usually faced with the 


problem of devising a method of obtaining a suitable high voltage. 


This 


new method, applicable to stepping up the voltage of direct current mains, 
is particularly simple, and the apparatus easy and cheap to construct. 
The principle can be applied for obtaining a smooth high voltage direct 
current from an induction coil of the Wilson type having an interrupter 
sychronised with the distributor and deriving current from a low voltage 
accumulator battery. The author, using the machine described below, is 
heard at a good strength and regularly on a two-valve receiver at 
Orleans, France. 


By Marcus G. Schock, B.Sc. (53 J). 


HE machine to be described is 
an attempt to solve the problem 
of providing a suitable H.T. 
supply for a low-power valve 
transmitter. Most of those who work 
with transmitters are faced with the 
difficulty of accomplishing this without con- 
siderable expenditure. Such experimenters 
fall into three groups—those with access to an 
A.C. supply, those 
with a D.C. sup- 
ply, and_ those 
with no supply 
laid on at all. 
Where a supply 
exists it is nearly 
always about 200 
to 250 volts. The 
man who has 
access to A.C. is 
usually regarded 
as being the most 
fortunate, owing 
to the ease with 
which the supply 
voltage may be 
‘stepped up to any 
desired extent 
without the use 
of rotating 
machinery of any sort. The disadvantage 
lies chiefly in the rectifier, of which it may 
be said that no really satisfactory type is 
available ; chemical rectifiers are uncertain, 
and their efficiency depends on a great many 
details being carefully attended to; valve 
rectifiers are expensive to equip and run, 
and may burn out. Further, elaborate 
smoothing circuits are usually essential. 
The D.C. man is well off where only a 
very small power of, say, 3 or 4 watts is 
required, as he can run his valves off the 
mains at no expense whatever for H.T. 


The motor-driven distributor. 


supply, and little or no smoothing is required, 
even for telephony. As domestic supplies 
are nowhere in this country of above 250 
volts, this method is unsatisfactory for 
higher powers as the filaments of the valves 
have to be run very brightly to get the 
necessary anode current, resulting in a rapid 
disintegration of the filament, or else a 
number of valves must be used in parallel, 
leading to low effi- 
ciency all round. 
To those who 
cannot afford a 
motor generator 
to give 500 to 
1.000 volts, or to 
be continually 
buying batteries, 
the following des- 
cription may be 
of interest. The 
method which 
has been worked 
„out consists in 
connecting a num- 
ber Of condensers 
in series and 
charging these at 
frequent intervals 
from the D.C. 
supply so as to maintain the voltage. 

In Fig. 1 if Ci. Ca, etc., are a number of 
condensers and the supply voltage, which 
will be assumed to be 230, is connected in 
turn across each condenser, the voltage 
across AB will be 920. If now AB is 
connected up to a valve transmitter, the 
condensers will discharge through it, and 
the voltage will gradually fall. To avoid 
this the condensers are recharged from the 
mains, and so on rapidly. 

It will be seen that however often the 
condensers are charged, their voltage must 
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drop to some extent in the interval between 
successive charges if they are supplying 
current; in other words, the output is not 
perfectly smooth, but it can be made very 
nearly smooth by suitably designing the 
charging device. 

The first thing to fix on is the number of 
<ondensers in series, which, of course, 


Fig. 1. Condensers in series and arranged. to be 


charged separately. 


determines the step-up effect desired. If 
the supply is at 230 volts, and it is desired 
to step up to about 900 volts, four banks of 
condensers should be used. It must be 
remembered that lower voltages can be 
easily obtained at any time by connecting 
the output terminals across only a part of 
the condensers. 

As previously explained, there is a drop 
in voltage during discharge, so that in 


O 
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C= where C is the capacity in farads 


and O is the quantity of electricity which 
passes in or out when the voltage is altered 
by an amount V. Assuming the flow of 
current, J amps, is practically constant 
during time i seconds of discharge, this may 


It 


V 


If the average value of the output voltage 
on load is go per cent. of that on no load, 
then approximately the minimum voltage 
across any condenser is 80 per cent. of the 
maximum, or V is 20 per cent. of the supply 
voltage, so if the interval ¢ between charges is 
0-02 secs. and the output current is 0:02 
ampere (representing about 16 watts), the 
required capacity of condenser is 
0-02 X 0:02 

230 X 0°2 
to allow a little margin. 

The charging is accomplished by the 
machine to be described, the design of which 
may be varied considerably, but this par- 
ticular one charges each condenser once per 


be altered to C = 


= 0:0000087 farad, say 10 pF, 


DETHILS OF ROTATING 
BRUSHES 


Fig. 2. Constructional details. 


practice the output is somewhat less than 
as indicated above. With a suitably designed 
machine it is about go per cent., so that with 
four condensers in series the average output 
voltage is about 830. 

To find the size of condensers for a given 
power, allowing this 10 per cent. drop, the 
fundamental equation for condensers is used 


revolution of a small fan motor worked off 
the 230 volt supply. When running at 
3,000 R.P.M., the interval between charging 
any condenser is nearly 0°02 seconds, as 
stated above. l 

The shaft of the motor bears a small 
ebonite disc to which are fastened two 
rotating brushes and a balance weight to 
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prevent vibration. The brushes consist of 
a number of phosphor bronze strips as used 
for rotary switches, bent over by a stiff piece 
of metal and bolted to the end of a metal 
arm as shown in Fig. 2. One arm has a 
contact stud screwed to it which makes 
contact with a fixed brush connected to one 
side of the input. The other supply line is 
connected through another fixed brush 
bearing on the motor shaft and through a 
screw fixing the second rotating brush to the 
small pulley or other metal disc attached to 
the shaft. Care must be taken to prevent 
the two rotary brushes or their connections 
making contact anywhere, for obvious 
reasons. To limit the current, in the event 
of a short circuit developing in the machine, 
a resistance of about 15 ohms is connected 
in one of the leads, preferably in the one not 
earthed. This passes enough current to 
blow the fuse, but prevents the burning up 
of the contacts, as would happen if a dead 
short took place. 

The brushes make contact with a stationary 
radial commutator, one type of which is 
shown in Fig. 2. The design may be modified 
by using twice as many sectors, thus charging 
each condenser twice per revolution, and 
giving a smoother output. In this case, 
“live” sectors 180° apart are connected 
together. Ina“ single cycle commutator, 
as shown, there is one live sector in excess 
of the number of condensers in series. 
A dead sector is placed in between each live 
one, making nine, and finally two sectors, 
each 50 per cent. larger than the others, 
are placed between the two end live sectors. 
This arrangement of sectors is to prevent 
short circuiting. 

The sectors are formed from a copper ring 
not less than 1/16 in. thick, which is cut up 
as shown in the diagram, and screwed down 
to an ebonite panel with countersunk screws. 
The connections from the condensers are 
soldered to the screws. As the maximum 
allowable voltage between the segments of 
an ordinary commutator is about 30, the 
usual method of insulation is obviously 
impossible where the voltage across the gaps 
may be nearly 500, as a flashover would take 
place at once. This difficulty is got over by 
raising the copper sectors from the panel by 
means of small condenser spacing washers 
leaving a large surface for metallic dust, etc. 

Originally, ordinary contact studs were 
used instead of copper sectors, for ease in 
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constructing, but it was difficult to prevent 
either the studs or the brushes wearing 
rapidly away, and when this took place, 
sparking became serious, with loss of power. 

The connections are as in the winng 
diagram, Fig. 3. Small fan type motors can 
often be obtained secondhand at a very low 
cost, while 2 mfd. Mansbridge condensers at 
about 15s. per dozen are advertised by several 
dealers. The condensers in use are old 
army stock at 4s. per dozen. As they do 
not require to stand more than 230 volts, 
Mansbridge condensers are very suitable; 
some which were tested stood 500 volts 
without breakdown. 

Where a tonic train effect is no dis- 
advantage the size of condensers may be 
reduced very considerably below that 
indicated, but for telephony this would. be 
almost as difficult to smooth as rectified A.C. 


Fig. 3.. Motor distributor connections. 


It may be mentioned that a little oil on 
the commutator leads to smoother running, 
and does not seem to impair the electrical 
contact. Also, before mounting, the whole 
face of the commutator should be ground 
down smooth on an emery wheel or cloth. 
Where it is to hand, the side face of an 
emery wheel is much less tiring to use. 

The actual method of mounting ‘may be 
left to the constructor, but attention 3 
drawn to the nuts supporting the ebonite 
panel, which allow the pressure of the 
bushes to be evenly regulated over the 
surface of the commutator. 
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Another point to observe is that D.C. 
mains are earthed either on positive or 
negative, and hence the output terminals 
are at an alternating potential with respect 
to earth, so that care must be taken to 
prevent any part of the transmitter being 
earthed except through a condenser capable 
of standing the full output voltage, and not 
larger than about 0-005 pF, or the action of 
the machine will be interfered with. An 
ordinary Dubilier condenser is very compact 
and stands about 1,000 volts. The small 
ones can pass all the H.F. current most 
amateurs are likely to be dealing with. 


If any trouble is experienced with vibration, 
even with a carefully arranged balance 
weight, the noise may be reduced by standing 
the machine on several layers of thick felt 
in a cupboard or other shut-in position. 


The machine already built, though very 
teughly put together for experimental pur- 
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poses, is very satisfactory, and delivers about 
30 watts at 800 volts. 

Intending constructors should have no 
difficulty in adapting the principle to meet 
their requirements, at any rate up to 
100 watts, and for this reason full details 
of this particular machine have not been 
enlarged upon, as it is believed the method 
of construction is sufficiently obvious to be 
modified as desired. 


[An obvious modtfication to allow for deriving H.T. 
from a low voltage accumulator is to feed the primary 
of an induction coil with current interrupted by a 
segmented drum mounted on the same spindle as the 
condenser distributing contacts. The interrupter 
drum and condenser distributor can be arranged by 
means of adjustable brushes so that charges are passed 
to the condenser when the secondary voltage of the 
induction coil is at maximum value. F. H. H.; 


A SLOW-MOTION ATTACHMENT FOR 
CONDENSERS 


By H. E. ADSHEAD, B.A. 


N order that a circuit shall be capable 

of being accurately tuned, it is the 

practice to provide a vernier condenser 

across the main condenser, or else in 

some more expensive models an auxiliary 
worm-drive is incorporated in the dial. 

The accompanying drawing is a very simple 
design of the latter type. All the materials 
required are :— 

I valve leg. 

I valve pin. 

1 ebonite terminal top. 

Piece of rubber tubing, such as is used 
for acetylene gas connections. 

The position of the valve pin is chosen 
such that the rubber is squeezed slightly 
against the edge of the dial. If the condenser 
moves very stiffly it should be eased some- 
what, or the rubber will slip. The valve pin 
will provide sufficient additional friction to 
hold the dial stationary. The leg being free 
to turn, there is nothing to obstruct the 
rotation of the dial when turned in the 
ordinary way, and so the fitting can be always 


in contact. The simple attachment quite 
does away with the need for a vernier con- 
denser. 

It will probably be found that the valve 
leg stem is screwed 4BA, while the terminal 


1s 


Details for assembling the slow-motion attachment. 


top is tapped 2BA. The leg should be 
thickened up with solder and a 2BA die run 
down it. Do not solder up the nut, as it 
will very likely melt. Not all valve legs are 
bored truly, so it will be advisable to select 
a good one before starting work on it. 
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A PRACTICAL COURSE IN THE 
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PRINCIPLES OF WIRELESS 


EXPERIMENTS 


FOR THE RADIO AMATEUR 


By MAuRICE CHILD. 


Vice-Chairman of the Radio Society of Great Britain. 


EXPERIMENT NO. 15. 


To demonstrate the principle of 
reaction or regeneration. 


The apparatus required is :— 


3-contact tuner. 

Fixed condenser 0:0003 ° mfd. 
Fixed condenser 0-001 mfd. 
Vernier variable condenser 0:0001 mfd. 
2-megohm grid-leak. 

“R” valve. 

Filament resistance. 

Variable H.T. battery. 
Telephone transformer. 

6-volt accumulator battery. 
Filament resistance 8-10 ohms. 
Pair 120-ohm telephones. 


— 


pmd pmd pd pod pd p pt p pi —— 


The apparatus must be joined up as in 


Fig. 24. 

Before proceeding to describe the methods 
to be adopted in making the experiment, 
the writer feels that a few words on the 
theory of reaction may be useful. 


le 
© 
}-------4 


T 


Fig. 24. 


The valve in Experiment 12 has been 
employed for the purpose of amplifying 
high frequency oscillations, these amplified 
oscillations occurring in the plate circuit. 
The energy of the amplified oscillations 


is derived from the H.T. battery, and the 
purpose of reaction is to utilise some of this 
energy for augmenting that in the circuit 
to which the grid of the valve is attached. 
It will be noticed in the diagram (Fig. 24) 
that the plate circuit battery causes a current 
to flow from the positive pole to the plate of 
the valve, through the valve to the negative 
end of the filament, along the wire marked 
,“ through the inductance coil to “Z”; 
through the primary of the telephone 
transformer, and so to the negative pole. 
(Some writers prefer to speak of the electron 
flow, in which case, of course, the circuit 
can be traced the other way round.) If, 
therefore, high frequency variations of the 
normal plate current take place in that part 
of the coil between the contacts “Y” 
and 2,“ the oscillating magnetic field 
thus set up in the coil will superimpose 
extra E.M.F.’s between Y” and “W,” 
and consequently the very small initial 
E.M.F.’s due to the received oscillations 
between X and Y will be considerably 
augmented by the repeating action of the 
valve. Increased plate current change in 
the telephone transformer will result. 

A little consideration will show, however, 
that there must be some limit to which 
this amplification can be carried, and this 
limit is reached when induced E.M.F.’s 
applied to the grid from the coil between 
“ Y” and Z” contacts are of such a value 
that sustained oscillations take place in 
the aerial circuit with consequent radiation 
of energy. It follows therefore that this 
circuit should only be used purely for 
experiment and not for regular reception 
unless great care is taken to avoid energy 
radiation which can interfere with other 
users of the ether. There ıs no reason 
why the experimenter should not employ 
it for the purpose of amplification on 
wavelengths outside those allotted to 
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broadcasting, and there is 
to be gained. Except for the reception of 
continuous wave signals, however, oscilla- 
tions must not continuously take place. For 
the purpose of regular reception of the C. W. 
signals, it is not the most efficient type of 
circuit to employ, and later an experiment 
will be suggested for this specific purpose. 

The procedure to be followed in making 
this experiment is as follows :— 

Place the contact “ X close to “ W,” 
and slide the two contacts “ Y ” and “ Z,” 
together to such a position on the inductance 
corresponding to the wavelength required. 
This, of course, must be ascertained in the 
usual way by means of the wavemeter. 

Now slide the contact Z” towards the 
free end of the coil, and it will be found that 
at a certain position a slight hissing sound 
is heard. Oscillations are now continuously 
taking place and the aerial is radiating ; 
the contact Z should be at once moved 
again towards Y until silence is restored. 
On signals being received, their strength 
can be increased up to maximum by a 
fina! adjustment of the vernier condenser 
“V.” The maximum strength obtainable is 
when the whole circuit is just at the point 
of oscillation. It may be pointed out that 
the effect of this reaction is to neutralise any 
losses in the aerial circuit due to resistance in 
the earth lead, inductance coil, or aerial 
itself and its radiation resistance; hence 
the selectivity of the apparatus is very much 
greater. 

It may be possible on certain wavelengths 
to bring the contact“ X further down the 
coil with the corresponding adjustment 
of Y” and to a certain extent of “ Z.” 
This should result in gaining increased 
Strength. As in previous experiments, a 
variable condenser of 0-oo1 mfds. capacity 
may be placed between X and earth 
fur the purpose of longer wave reception. 


much in practice 


In Next Issue. 


A SINGLE VALVE AND CRYSTAL 


DUAL RECEIVER 


by 
P. G. A. H. VOIGHT, B.Sc. 
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Novel Ideas and Inventions 
Abstracted by PHILIP R. Coursey, B.Sc. 


REDUCING THE SELF-CAPACITY OF 
TUNING COILS. 


The self-capacity of various types of coil 
windings arises from the proximity of 
adjacent wires to each other, and any means 
of spacing such wires without adding ma- 
terially to the physical dimensions of the 


Fig. 1. 


coil will usually result in a reduction of the 
self-capacity. By lacing the wire winding in 
and out around a number of supporting 
pins—much as is usually done in “ basket 
coils—the self-capacity can for this reason 
be reduced? A solenoid type of coil can be 
built up on these lines if the pins on which 
the winding is placed, instead of radiating 
from a central hub or boss, are arranged in 
the form of a cylinder from some suitable 
support. A further reduction in the self- 
capacity can be obtained if the wire winding 
instead of passing round successive pins, 
is arranged to zig-zag in and out around 
pairs of pins, or around three at a time.* 
The end elevation of a winding of this type 
is sketched in Fig. 1, in which for simplicity 
only a very small portion of the winding is 
shown. Various combinations in the num- 
bers of pins round which the wire passes 
either inside or outside, are obviously 
possible, and the coil can also evidently 
be made of a conical shape as well as cylindn- 
cal if desired. 


* British Patent No. 196986, by C. B. Kersting 
and U. Beaton. 
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THE NEW SIGNAL CODE.’ 


In this article a system of signalling introduced by General G. O. Squier 
is described, in which differences of amplitude of the dot and dash are 
made use of to obtain greater speed and accuracy. 


By Louis CohEN, Ph.D. 


N the art of electrical communication 
we are concerned with the production 
and transmission of signals and the 
character agd combination of the 
signals for the interpretation of intelli- 
gence; therefore a comprehensive study 
of electrical communication must take ac- 
count of these two aspects of the art which 
are so closely related and interdependent. 

The methods and means which are em- 
ployed for the production and transmis- 
‘sion of signals should necessarily depend 
upon the character of the signals trans- 
mitted ; a change in one will necessarily 
involve a change in the other. Any study 
looking toward the increase in efficiency 
Of electrical communication must take into 
‘consideration these two aspects of the 
problem, and this, of course, is true, irrespec- 
tive of the methods employed for the trans- 
mission of the signals, whether it is radio, 
line telegraphy or submarine telegraphy. 
In the different methods of signal trans- 
mission, different equipment and methods 
have to be employed, but in each case the 
development of any new methods and means 
for the production of signals will depend 
on the character of the signals, and any 
development, therefore, should logically pro- 
ceed along these two lines simultaneously ; 
a change in one may require a change in 
the other. 

As a matter of fact the efforts of engineers 
have been directed almost exclusively 
to the development and improvement of 
methods for the production of signals 
without any regard to a possible change 
in the character of the signals themselves. 
In all methods of communication, radio 
or line telegraphy, we are still using the 
Morse code, based on the combination 
of the dot and dash in exactly the same form 
as proposed by Morse some eighty years 
ago. It looks as if engineers have taken it 
for granted that no possible improvement 


*Extracted from Popular Radio. 


on the Morse code could be made, and they 
therefore have not given the subject anv 
attention whatsoever. It is remarkable, 
indeed, that so much engineering ingenuity 
should have been spent on improving, in 
the minutest detail, the methods of produc- 
tion of signals, and no consideration at all 
given to any possible change in the character 
of the signals themselves. 

A new method of signalling has recently 
been described by Major-General George 
O. Squier. In it the dot and dash signals 
of the Morse alphabet are differentiated 
by a difference in intensity, instead of a 
difference in time-interval, as is the practice 
now. 

The difference in the two methods is of 
greatest importance in effecting economy 
in time of signalling. In the present practice, 
every dash and signal occupies a time- 
interval three times that of a dot signal, 
and in the Squier method the dash signal does 
not require any more time than the dot 
signal. General Squier accomplishes this 
by the use of an alternating current in which 
each half cycle, or even multiple thereof, 
represents a dot or a dash, the two being 
distinguished by a difference in intensity. 
In the case of land lines or submarine tele- 
graphy, an alternating current of the 
desired frequency is directly impressed 
on the line and the signalling accomplished 
by varying the intensities of the half cycles, 
or multiples thereof. For radio signalling 


the carrier high frequency current is modu- 


lated by a low frequency alternating current, 
and here again the modulating alternating 
current is varied in amplitude to produce 
the desired signals. It is clear that in the 
case of submarine telegraphy only low 


-frequencies can be transmitted, and there- 


fore to obtain any speed at all in signalling 
it will be necessary to make every half 
cycle represent a signal, a dot or a dash. 
On the other hand, in line telegraphy 
where higher frequencies may be employed, 
considerable speed in signalling may be 


Avaust 15, 1923 


obtained by using several half cycles for 
each signal; that is to say, we could use, 
say, a 60-cycle alternating current or even 
roo-cycle alternating current if desired, 
and assign for each signal a certain number 
of half cycles, depending upon the speed 
of signalling desired. The advantage of 
using several half cycles for each signal 
is that greater accuracy is thereby insured, 
because even if during the time- interval 
of each signal anything should occur to 
disturb the character of the signal, there 
is the possibility that some of the half 
cycles would retain their character, and the 
signal could therefore still be interpreted. 

The same reasoning applies also to 
radio signalling. Here again we can modulate 
the carrier high frequency current by a 
low frequency alternating current of any 
desired frequency and assign to each signal 
a certain number of half cycles, depending 
upon the modulating frequency employed 
and the speed of signalling desired. 
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It is believed that this method offers 
among others, two great advantages: 

First, an increase in speed of signalling, 
which means of course an increase in the 
efficiency of the system. 

Second, greater reliability and accuracy. 
If we remember that by this method 
we can assign, say, six or eight or even 
ten half cycles for each signal, the pos- 
sibilities of errors in interpreting the signals 
are greatly reduced. Even in the case 
of static disturbances some of the half 
cycles of each signal may be affected in 
character, but there is still the possibility 
that some of the half cycles will retain 
their identity, thus enabling the operator 
to recognise the signals. 

It is true, of course, that in varying 
the amplitude of each succeeding half 
cycle, or changing the amplitude of a 
group of oscillations, a transient effect 
is produced which must be carefully taken 
into consideration. This is a problem which 


a 


[By courtesy of Popular Radio.] 


Mechanical Transmitter for signalling by the system in which differences in amplitude are employed. 
is the bearing of the driving motor, B the punched tape, and O the feed roller. l 


Cc 
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can be investigated and is now being in- 
vestigated mathematically, and it is hoped 
the results will be available before long. 
But it must be remembered that the change 
in amplitude required in order to distinguish 
between a dot and a dash need not be large. 
A change of the order of magnitude of ten 
per cent. will probably be sufficient,and there- 
fore the transient effect produced by this 
small change in amplitude will not be large. 
Hence it would appear that the general 
considerations of this method, as outlined 
by General Squier, will not be upset seriously 
by these transient effects accompanying 
the changes in amplitude in signalling. 
Another advantage of this method 1s 
that a much higher degree of selectivity 
can be obtained. In the present method 
the variations produced by the dot and 
dash signalling are irregular in their character; 
the time interval required for the dot 
and the dash are of the ratio of 3 to I, 
and therefore no tuning to the signalling 
frequency is at all possible. But in the 


THE WIRELESS WORLD AND RADIO REVIEW 


AvucustT 15, 1923 


which is of pressing importance in radio 
signalling because of the limited number 
of wavelengths available. 

At the present time, when the demand for 
wireless transmission is increasing from day 
to day, the problem of finding enough wave- 
lengths to satisfy all the demands is an 
urgent one. 

Now it would seem that by changing the 
character of the alphabet, and the adoption 
of the method proposed by General Squier, 
the speed of signalling would be increased 
and also the use of one carrier frequency 
for transmission of several messages would 
be made possible. Thus the number of wave- 
lengths available for handling the radio 
traffic of the world would be increased. 

A question may be raised in regard to 
the methods of interpreting the signals 
at the receiving end. The present methods 
will not do, since the operator could not 
differentiate the small difference in intensity 
between the dot and dash by receiving 
the signals in the ordinary telephone. 


Irn SI A ne nl LL SSS 


Tape record of message signalled by producing dots and dashes of different amplitude. 


method proposed by General Squier, the 
signalling frequency is fixed, and the charac- 
ter of the signals is uniform, the variations 
following practically sine-wave form, and 
therefore it should be possible to tune 
both mechanically and electrically to the 
signalling frequency, which in the case 
of radio signalling would be the modulating 
frequency. We can by this method, in the 
case of radio signalling, effect a double tuning, 
first tuning by the usual means to the 
carrier frequency, and then again tuning 
mechanically and electrically to the low 
modulating frequency. It would seem that 
this method should offer possibilities of 
‘remarkably sharp selectivity, which is, 
of course, an advantage which can hardly 
be overestimated. 

This method also offers a solution to 
the problem of multiplexing. There does 
not seem to be any reason why we could 
not, with advantage, modulate the carrier 
frequency by several different modulating 
frequencies and transmit several messages 
simultaneously on the same carrier frequency. 
At the receiving stations the messages 
could be easily separated by tuning to the 
modulating frequencies. This is a matter 


The difficulties, however, are not of any 


serious consequence. In the first place, 
it must be remembered that if any great 
speed in signalling is desired, mechanical 
sending and receiving must be resorted 
to, and this method lends itself readily 
for machine operation, the signals being 
transmitted by tape in the usual way and 
received at the other end either by recording 
the signals, or by having them operate a 
page printer. But even if, for some reason, 
it is desired to transmit the signals by hand 
and receive them by audition, this can be 
accomplished in various ways. One of the 
methods which has been suggested 1s to 
have the two signals of different intensities : 
that is, the dot and the dash operate local 
circuits in which audible notes of different 
character are continuously generated, and 
thus the operator will hear two notes of 
different character which he could leam 
quickly to interpret as the dot and the dash. 

This new method of signalling does 
not offer any serious problems which could 
not be met by present-day engineering 
practice, and at the same time it offers the 
advantages of increased speed, higher effi- 
ciency, and greater selectivity. 


Aveust 15, 1923 


THE WIRELESS WORLD AND RADIO REVIEW 


669 


INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY—XxX. 


The series has been specially arranged so that the reader who follows 
each section as it appears will have obtained a complete wireless education 
with a minimum of time and trouble, and he will be in a position to 
successfully design his own wireless equipment. 

Recent sections deal with series and parallel circuits, damping, choke 


coils, and transformers. 


By W. JAMES. 


39,—The Construction of Intervalve 


Transformers. 


(a) Iron Core. 


The iron core is, of course, laminated, 
or constructed of fine iron wires. To 
reduce eddy current and hysteresis losses 
the laminations are thin and well insulated, 
and in the case of iron wires, the wires may 
be waxed or varnished. Only best quality 
special alloy steel or soft iron 
wires should be employed. 
The normal anode current may 
reach a comparatively high 
value, and to prevent changes 
in the transformer character- 
istics on this account it is wise 
not to use a closed core. A 
small air gap should be left. 
It is better to use no more iron 
than is required. Hysteresis 
and eddy currents, as well as 
magnetic saturation, cause 
distortion of the wave form, 
and the provision of the air gap 
reduces their illeffects. The core 
should be securely fastened. 
(b) Primary Winding. 

This winding carries the 
normal anode current upon 
which is superimposed the 
signal current. The wire 
should therefore be of sufficient cross 
section so that it will not overheat, and 
the insulation must be such that there 
is no danger of breakdown between 
turns or layers. The whole winding is 
carefully insulated from the core and 
the secondary. To keep the internal capacity 
low, the turns are often spaced, and 
cotton is a good material to employ, 
on account of its low specific inductive 
capacity, and at the same time the wire should 


Fig. 99. 


be wound quite tightly. The wire usually 
employed varies from No. 40 to No. 45. 
S. W. G. insulated with enamel and/or silk. 


(c) Secondary Winding. 

This winding only carries a_ negligible 
current, and the size of wire is chosen 
principally from the cost point of view. 


It requires the same attention as the primary. 
The flux leakage between the windings 


(Sterling Telephone and Electric Co., Lid. 


An intervalve transformer showing the general construction. 


should be low, and the windings given a 
moisture proof covering. 

The transformer is preferably shielded 
magnetically. It is generally realised that 
quite large voltages and currents may be 
generated in the windings under certain 
conditions; for example, when oscillations 
are set up, and for this reason insulation 
should be very carefully attended to. An 
insulation resistance of a few megohms is 
not good enough and a transformer should 
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be tested with about 1,500 volts. The 
desirable insulation resistance should not be 
less than 500 megohms. 


40.—Particulars of Various Trans- 


formers. 
In Fig. 99 is a photograph of an intervalve 
transformer from which the general con- 
struction can be clearly seen. Fig. 100 


[Sterling Telephone and Eleciric Co., Ltd. 


Fig. 100. Bope intervalve transformer. Ratio 1 to 1. 
11,000 turns of No. 40 enamelled wire in each winding. 


illustrates a transformer employed to couple 
power valves such as used in a power 
amplifier. The construction of this instru- 
ment is shown in Fig. 101. It will be 
noticed that the windings are interleaved one 
with the other. The turns ratio is unity. 
Fach section is wound with 1,200 turns 
of No. 40 enamelled wire, and there are 
nine sections for the primary and nine for 
the secondary. The advantages of section- 
alised windings are obvious. The core 
consists of a bundle of iron wires 3 in. 
diameter and 4 ins. long ; 1 and 2 are ebonite 
end plates held in place with the rods 5 ; 
3 an ebonite disc used in conjunction with 
the screws 4 to hold the winding tightly 
in position. Each section of winding 
is carefully insulated from the next. The 
design is good, and the characteristic such that 
it may be recommended for use in an amplifier 
employing power valves. It should not, of 
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course, be- employed to couple a rectifier 
with a note magnifier. 

The construction of an intervalve trans- 
former which the writer has employed with 
great satisfaction is shown in Figs. 102 and 
103. The core consists of a bundle of soft 
iron wires, each carefully insulated. The 
bobbin is made up of a thin cardboard 
tube and end cheeks. The primary winding 
consists of 14,000 turns of No. 
44 S.S.C. with a resistance of 
2,000 ohms. Over the primary 
is a double layer of empire 
cloth. The secondary has 
33,000 turns of No. 44 S.S.C. 
with a resistance of 12,000 
ohms. The turn ratio is 
24 to I, and the resistance 
ratio 6 to 1. The centre 
portion of Fig. 103 shows the 
transformer with the core wires 
bent in place. The brass rod 
through the centre is for the 
purpose of holding the ebonite 
end pieces, brass case and feet, 
in position. 

The two types of instru- 
ments described in detail give 
excellent results in operation. 
It will be noticed that the turn 
ratio in each case is very low, 
and the primary resistance and 
turns high. These factors 
account for the results, which 
are not to be obtained with 
transformers having fewer turns with a 
higher ratio. 

Below are given details of a number of 
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Construction of the transformer illustrated 
in Fig. 100. 


Fig. 101. 


transformers as at present manufactured. 
(1) Designed for a frequency of 500 cycles. 
Primary winding 3,000 turns of No. 42 
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enamelled and single silk covered. Secondary 
winding 12,000 turns of No. 42 enamelled 
and single silk covered. Turn ratio 4 to I. 
The winding resistances are low, corres- 
ponding with the low number of turns. 
Insulation resistance at least 400 megohms. 
Tested with 1,500 volts between windings 
and windings with core. 

(2) Army transformer. 


Primary winding 
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The secondary winding has about 50,000 
turns with a resistance of 36,000 ohms. 
The instruments were totally enclosed in an 
iron box. Sometimes two coverings were 
provided, one of copper and the other of 
iron. 

(4) Core 7:5 ins. long, No. 24 iron wire, 
à in. diameter. Bobbin ] in. diameter, with 
cheeks 2% ins. diameter placed 2} ins. apart. 


[Marconi Scientific Insirument Co., Ltl. 


Fig. 102. Construction of an intervalve transformer. The portions shown are the iron 
wire core, tube and end cheeks, ani bobbin with primary wound. 


Fig. 103. 


(Marconi Scientific Instrument Co., Lid. 


Here the secondary is wound, the core wires secured, and the right-hand picture 


shows the finished instrument. 


4,000 turns of No. 47 enamelled. Secondary 
winding 16,000 turns of No. 47 enamelled. 
Turn ratio 4 to 1. The primary has a resis- 
tance between 1,500 and 2,000 ohms, and 
the secondary about 10,000 ohms. 

(3) German Transformers. These trans- 
formers, as used in amplifiers built during the 
war, have a primary winding of about 
15,000 turns with a resistance of 5,000 ohms. 


Primary winding, 15,000 turns of No. 44 


S.S.C. Resistance 2,000 ohms. Diameter 
over primary 1 in. Secondary winding, 
45,000 turns No. 46 S.S.C. Resistance 


20,000 ohms. Diameter over secondary 2} ins. 

(5) American transformer used to couple 
20,000 w valves. Primary winding, 4,500 
turns of No. 44 S.S.C. Resistance 1,100 
ohms. Inductance, 8 henries at 1,000 cycles. 
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Secondary winding, I,000 turns of No. 44 
S.S.C., Resistance 3,700 ohms. Inductance 
50 henries, core ł in. diameter iron wires. 
Bobbin 13 ins. long. 

_ (6) American transformer. Primary wind- 
ing 5,500 turns of No. 36 S.S.C. Secondary 
winding 27,000 turns of No. 40 S.S.C. Core 
à in. diameter. Bobbin 3 ins. long, with an 
outside diameter of 2? ins. 

(7) Federal transformer. Primary wind- 
ing, 3,900 turns of No. 46 enamelled wire, 
with a resistance of 2,200 ohms. Secondary 
winding, 12,000 turns of No. 46 enamelled 
wire with a resistance of 9,500 ohms. The 
bobbin is ł in. long. Diameter over primary 
g in., and over secondary 13; ins. The core 
is built up of E-shaped stampings: 

(8) Primary winding, 10,000 turns of 
No. 44 S.S.C., with a resistance of 1,700 
ohms. Secondary winding, 10,000 turns of 
No. 44 S.S.C., with a resistance of 2,600 
ohms. Bobbin 2} ins. long, } in. diameter, 
cheeks 14 ins. diameter, core 2 in, diameter, 
of iron wires and 7} ins. long. 

With transformers having a high ratio 
such as 4 or 5 to 1, the characteristics may 
be improved by connecting a resistance 
across the primary or secondary windings, 
and by making an air gap in the core. 
Sometimes it is beneficial to connect the 
core with another part of the circuit, such 
as earth or negative of the filament battery. 
In all cases the windings should be joined up 
in a particular manner for best results. 
Generally the beginning of the primary IP 
is, joined with the anode, and the end of the 
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primary winding OP with positive high ten- 
sion. The grid is joined with OS and negative 
low tension through the grid cells with IS. 


41.— Determination of Impedance of 
Transformers. 

The effective impedance of the primary 
when the secondary is loaded or not loaded 
may be found by the method shown in 
Fig. 104. The terminals marked input are 


Fig. 104. Method of measuring the effective impedance 
of primary of transformer. R = variable known 
resistance up to about 100,000 ohms. T and T,= 
telephones. S = throw-over switch. P and S= 


transformer. C = grid battery. The voltage of 
known frequency ts applied to the terminals marked 
input. 


connected with a low voltage supply of the 
desired frequency, and the resistance R 
is varied until the signal strength heard 
in the telephones is the same with the switch S 
either connected to the resistance or to the 
transformer primary. When the signal 
strength is the same with each position of 
the switch, the value of resistance R is equal 
to the impedance of the transformer. 

The supply may be obtained from a valve 
generator. i 


Crystal Broadcast 
Receiver. 


Of very simple con- 
struction,thissmallreceiver 
embodies a reliable tuning 
principle and gives frst- 
class results. Details for 
building the compact re- 
ceiver can be easily gleaned 
from the photograph, The 
inductance cards are 147 
in diameter, each wound 
with forty turns of No. 36 
S.W.G. double silk-covered 
wire. H. J. C. 
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Wireless Club Reports. 


Contributions to this section are welcomed. 
Reports should be as concise as possible and should 
record the most interesting features of cach meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 
will receive special consideration witb a 
view to publication. 


An Asterisk denotes affilia-ion with the 
Society of Great Britain. 


Ld 


Radio 


Liverpool Wireless Society.* 

The Society was honoured, on July 26th, with 
a visit from Mr. Lucy, a representative of Messrs. 
S. G. Brown, Ltd. Mr. Lucy interested the 
members with an historical survey of wireless 
receivers and relays, and: gave a demonstration 
of the Company's latest loud speaker, the Freno- 
phone.” In this latest model the purity of tone 
was very marked, particularly with a few stages 
of amplification. 

Hon. Sec., G. H. 
Liverpool. 


The Kensington Radio Society.* 

At the Society’s July meeting, Mr. F. H. Haynes, 
Assistant Editor, The Wireless World and Radio 
Review, delivered a lecture on Low Power C.W. 
Transmission and Telephony.” The lecturer dealt 
with many points of special interest to amateurs, 
and his remarks were well illustrated with lantern 
slides. 

The next meeting of the Society will be held 
in September, due notice of which will be sent 
to members. 

The Hon. Sec., J. Murchie, 33, Elm Bank Gardens, 
Barnes, will be pleased to hear from anyone 
desirous of joining the Society. 


Ilford and District Radio Society.* | 

Some thirty members paid a visit to the Ilford 
Generating Station on July 12th, when a most 
interesting time was spent. 

On July 26th, Mr. J. F. Payne lectured on 
C. W. Transmission. A practical demonstration, 
using the Society’s call sign 2 OU, was afterwards 
carried out, communication being established 
with other amateur transmitters. 

Hon. Sec., L. Vizard, 12, Seymour Gardens, 
VWiford. 


The Southampton and District Radio Society.* 

On Thursday, July 26th, the Society was 
privileged to have as lecturer Mr. A Parsons, 
A. M. I. R. E., Stud. I. E. E., who dealt with high 
frequency, low frequency and dual amplification. 

After his lecture, Mr. Parsons answered several 
questions relating to radio matters. 

Six new members were elected. 

Hon. Sec., P. Sawyer, 55, Waterloo Road, 
Southampton. 


Wireless Society of Hull and District.* 

“ Pitfalls in Wireless for Amateurs, was the 
title of an instructive paper delivered before the 
Society on July 20th by Mr. J. Brazendale. The 


Miller, 138, Belmont Road, 


lecturer emphasised the importance of good aerial 
and earth systems, and illustrated his points with 
numerous sketches on the blackboard. Precautions 
against lightning were discussed, and high and 
low frequency methods of amplification received 
attention. 

On July 27th, through the courtesy of Mr. 
Holmes, manager of the new Automatic Telephone 
Exchange, members of the Society were able 
to spend an interesting and instructive evening 
in Inspecting the installation under the guidance 
of two capable operators. 


Hornsey and District Wireless Society.* 

„High Frequency—Tuned Anode and Other 
Methods,” was the title of an interesting lecture 
delivered by Mr. J. A. Price on Monday, July 23rd. 
Mr. Price stated that he had experimented with 
all the known methods of radio frequency ampli- 
fication, and had come to the conclusion that the 
tuned anode ” was the most satisfactory method 
of obtaining high frequency amplification on all 
wavelengths. A discussion on the subject followed, 
which, combined with the lecture, proved of valuable 
assistance to those whose ambition is to obtain 
high frequency amplification “without tears.” 

Particulars regarding membership will be gladly 
forwarded on application to the Hon. Sec., H, 
Hyams, 188, Nelson Road, Hornsey, N.8. 


Ipswich and District Radio Society.* 

By kind permission of the Air Ministry, members 
of the Society visited Pulham Aerodrome on 
Sunday, July 22nd. The journey was made by 
charabane, and on reaching their destination the 
Visitors were met by the Officer - in- Charge, proceed- 
ing at once to the transmitting station. Much 
interest was taken in the array of apparatus, 
particularly in the R.A.F. transformer. 

The direction finding station was next visited, 
and its principles were fully explained. The Hon. 
Secretary, Mr. H. E. Barbrook, was invited to 
call up Croydon, and speech was received for five 
minutes, greatly to the interest of the visitors. 

Hon. Sec., H. E. Barbrook, 46, Foundation 
Street, Ipswich. 


North Middlesex Wireless Club.* 

On July 25th, at a well-attended meeting of 
the Club, Mr. L. C. Holton, late wireless officer in 
H.M. Forces, gave a very interesting lecture on 
“ Earth Current Telegraphy.”’ The use of a power 
buzzer for communication over a few miles was 
described and illustrated by experiments. In 
this form of wireless, it was explained, no aerial 
is necessary, the earth itself being utilised to convey 
the electric current from the transmitter to the 
receiver. The lecturer described how to arrange 
the base lines of the two stations to get the best 
results, and the adjustments necessary to com- 
pensate for changes in humidity of the soil. A 


practical demonstration of spacing wire ropes 
followed, and Mı. Holton concluded with some 
useful hints on the erection of masts. At the 


close of the lecture, t e Chairman, Mr. A. J. Dixon, 
announced that he had prevailed upon Capt. P. P. 
Eckersley, Chief Engineer of the British Broad- 
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casting Company, to give a lecture to the Club 
in the Autumn. Members of the Club will look 
forward with pleasure to Capt. Eckersley’s visit. 

Hon. Sec., H. A. Green, 100, Pellatt Grove, 
Wood Green, N.22. 


Barnet and District Radio Society. 

Amongst the new members enrolled on July 25th, 
was Mr. W. R. Kent, a member of the Urban 
District Council and formerly Postmaster of Barnet. 
He is the second local councillor to join the member- 
ship of the Society. 

The Society’s membership now amounts to fifty, 
and the number is steadily increasing. 

Hon. Sec., J. Nokes, ‘‘ Sunnyside,” 
Road, Barnet. 


Cricklewood Radio Club. 

An interesting evening was spent on Thursday, 
July 26th, when by the kindness of one of the 
Committee, Mr. Lowe, a Tingey Five-Valve Unit 
Receiver was brought and tested. A somewhat 
heated argument ensued as to the exact manner 
in which the choke couplings between the valves 
amplified, conflicting views being expressed as to 
whether the valves were amplifying at high 
frequency or at low frequency. A number of 
different types of valves were experimented with, 
including three German Telefunken valves, which 
proved to have some rather peculiar properties. 
The first unit of the Club’s set was tried out and 
found to be satisfactory, and further units are 
being proceeded with. 

Hon. Sec., P. C. Percy, 185, Broadway, Crickle- 
wood. 


Stapylton 


This instrument, manufactured by the M. L. 
Magneto Syndicate, Ltd., is for the purpose of 
providing valve H.T. current from a low voltage 
source, such as the accumulator battery used for 
filament heating. The outfit consists of variable 
resistance, motor generator and smoothing induct- 
ances and condensers. It is constructed in three 
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Derby Wireless Club. 

There will be no meeting of the Club during 
August and September, the next meeting being 
arranged for an early date in October. The 
Committee has now for the tenancy 
of a new club-room at Derby Chambers, St. Peter's 
Street, Derby, where it is hoped that the Society 
will hold its future meetings. The Hon. Secretary 
would be grateful if members who are willing to 
contribute articles of furniture, viz., chairs, tables, 
etc., towards the equipment of the new head- 
quarters, would communicate with him. 

Hon. Sec., R. Osborne, The Limes, Chellaston, 
Derby. 


Darlington Photographic and Radio Society. 

A radio section has been formed in connection 
with the Darlington Photographic Society, and 
the Society’s name has accordingly been changed 
as above. 

The first meeting of the new branch was held 
on July 19th, and a good number of wireless en- 
thusiasts was present. An interesting programme 
is in course of preparation for the winter session. 
Fuller details will be gladly supplied on application 
to the Hon. Secretary of the Radio Section, 
H. Glover, 72, Thornton Street, Darlington. 


Oldham Amateur Radio Society. 

The Society has now changed its headquarters, 
and in future meetings will be held on the premises 
of the Oldham Equitable Co-operative Society, 
Waterloo Street, Oldham. 

Hon. Sec., W. Schofield, 92, Sharples Hall 
Street, Oldham. 
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types with outputs of 70, 120 and 300 volts, and 
passes 1-0, 1-1 and 1-25 amperes on no load, whichis 
increased on load approximately by the output 
current multiplied by the voltage ratio. 
types give a normal output of 25 milliamperes. 
The excellent design and high-grade finish can be 
readily seen from the photograph. 
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Notes and News 


Vigorous protests are being made against the 
suggested erection of a wireless station at Avebury, 
Wilts. The locality is noted for its Druidical 
remains. 

+ 2 2 2 

The adoption of chess by wireless during the 
coming winter is predicted by a prominent chess 
club official. 

* s . 2 

At a sitting of the Jersey States on Saturday, 
August 4th, it was agreed that steps should be 
taken for the installation in Jersey of a wireless 
receiving and transmitting station. 

+ 2 + 2 

A Scottish National Radio Exhibition is to be 

held in Glasgow next month. 
2 2 & s 

Radio: Who was the first radio engineer ? 

Wireless: Adam, because the first loud speaker 
was made from his spare parts.—From “Q.S.T.” 


Wireless and the Motor Cycle. 
To the youth of the land 
there is an undoubted kinship 
between the attractions of 
wireless and motor cycling. 
The root fascination in both 
pastimes is the conquest of 
time and space. In the speed 
trial the motor cyclist 
- endeavours to transport him- 
self over the greatest distance 
in the minimum amount of 
time; in the Transatlantic 
communication test the wire- 
less experimenter seeks to do 
the same with his signals. 


7.30 p. m. 
Steel 


Ipswich and District 
Felixstowe at 
Wireless Society. 


Hornsey and District 


Probably realising that Gorton and District Wireless 
many wireless enthusiasts eis 

are also motor evelists, 

the British Broadcasting 


Company has recently included several items of 
motor cycling interest in their programmes. On 
Monday, July 23rd, Major Vernon Brook broadcast 
fron the Birmingham station a ten minutes’ talk 
on “ Keeping a Motor Cycle in Trim,” 
the following day, from 2 LO, Mr. Richard Twelve- 
trees spoke on motor cycles. Major Watling 
lectured on “The Motor Cycle Industry” on 
July 25th. 


The Wandsworth Borough Council. 

The Wireless World and Radio Review has been 
asked to contradict the report recently circulated 
to the press, that the Wandsworth Borough Council 
has given notice to quit to all tenants who have 
erected wireless aerials, with the alternative of 
dismantling the equipment. 

“ What has actually occurred,” states an official 
of the Wandsworth Borough Council Housing 
Department, is that several tenants were asked 
to pay 10s. deposit until their aerial had been 
removed, in case of damage to Council property, 
the money to be, of course, returnable.” 


FORTHCOMING EVENTS. 


FRIDAY, AUGUST 17th. 
Wireless Society of Hull and District. At 


: Magnetism,” by Mr. 


SATURDAY, AUGUST 18th. 

Radio Society. Visit to 

invitation of 

Wireless Society of Hull and District. Field 
Day at Cottingham (Provisional). 

Wireless Bociety. Visit 

to G.E.C. Laboratories at Wembley. 


FRIDAY, AUGUST 24th 


while on 


The New French Wireless Regulations. 

According to the latest regulations governing 
wireless in France, the full text of which is now 
made public, wireless receiving stations are divided 
into three classes, viz., (l) Those installed by 
Government Departments, Municipal Authorities, 
and public establishments, for the reception of 
gratuitous performances; (2) Those installed by 
private individuals for public performances: and 
(3) Those not intended for public performances. 

As in Great Britain, wireless is under the control 
of the Postal Administration. An applicant for 
a receiving licence must produce evidence of nation- 
ality, and is required to pay a nominal sum of 
one franc towards the Statistics Tax. The re- 
radiation by receivers is strictly forbidden. 

Broadcasting stations may be used only for the 
transmission of artistic productions and lectures 
of general interest, no advertisements or publicity 
propaganda being permitted. 

For the establishment of a private transmitting 
station, application has to be made to the Under- 
Secretary of State for Posts and 
Telegraphs, and the applicant 
must hold a certificate granted 
by the aforesaid official, testify- 
ing efficiency in radio-tele- 
graphy or telephony. The num- 
ber of transmitting stations 
may be limited within a 
certain area in order to avoid 
interference. 

The power of amateur 
transmitting stations may not 
exceed 100 watts, and the 
wavelength is restricted to 
between 180 and 200 metres. 


2 KA. 


We regret that ownership of 

the-above station was erro- 

neously ascribed to N. Curtiss in our issue of 

July 7th. 2KA is the call sign of the trans- 

mitting station belonging to the Brighton and 
Hove Radio Society. 


Felixstowe 


Society. Ordinary 


Burndept, Ltd. 


The Administrative and Executive departments 
of Burndept, Ltd. (comprising Advertising and 
Sales) have removed to Aldine House, 13, Bedford 
Street, Strand, W.C.2. All correspondence should 
be sent to this address. Returned packing cases, 
etc., should, however, be sent to Aerial and Eastnor 
Works, Blackheath, S.E.3. 


Reduction in Telephone Prices. 
Mesars. The British L.M. Ericsson Manufacturing 
Company, Ltd., have intimated to us that they have 


made a big cut in prices, which now run as 
follows: 120 ohms, 24s. 6d. 2,000 ohms, 25s. 6d. 


4.000 ohms, 268. 6d. 8,000 ohms, 358. 
The quality of the telephones’ will be 
unaltered. 
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CORRESPONDENCE : Coincidence of Time Signals 


To the Editor of THE WIRELESS WORLD AND 
RADIO Review. 

SıR—I was rather interested in Mr. Trott's 
letter in this week’s Wireless World and Radio 
Review. I too have noticed the difference he 
refers to, but think that it is due to “ lag in 
transmission from the Observatories to respective 
stations. 

Thus, in the Year Book of Wireless Telegraphy 
and Telephony ” a note in the Time Section states 
that the lag of the Annapolis Time Signal is 
0°08 seconds (constant). Presumably Lyons suffers 
less from “lag and so appears earlier than NSS, 

This seems more feasible than that our ears 
can detect differences of 1/70th of a second. as the 
“lag ' is nearly 1/10th second. 

No figures are given relating to the Lyons “ lag,” 
if any. 

Wishing The Wireless World and Radio Review 
continued success. 

F. C. LISTER. 

Grimsby, July 13th, 1923. 


To the Editor of THE WIRELESS WORLD AND 
RADIO Review. 


SIR, —I was interested in the article by Mr. Trott 
in The Wireless World and Radio Review of J uly 14th, 
on the coincidence of the NNS and YN time signals. 

Using a single valve detector with reaction, 
some months ago, whilst listening to the 0955 time 
signals from NBA Panama, 10,100 metres, I could 
hear the scientific time signals of Paris on 10,400 
metres —obviously a harmonic of 2,600 metres. 
NBA was approximately one beat out in 200 
seconds. 

Also while listening to the time signal beats 
from Moscow on 5,100 metres at 2200 G.M.T., 
Paris was again heard, this time on a harmonic 
of 5,200 metres. In this case the beats coincided 
approximately every 60 seconds. 

From these comparisons the difference in 
time between NBA and FL would be only 1/200th 
second, whilst the difference in time between 
Moscow and FL would be 1/60th second. I wonder 
if any other readers have noticed these differences. 

Wir. R. ORLANDO BRIDGEMAN. 

London, July 16th, 1923. 


To the Editor of TE WIRELEss WORLD AND 
RADIO REVIEW. 


Sin,. — With reference to Mr. T. B. Trott’s in- 
teresting letter in your issue of July 14th, it may 
interest your readers to have some additional 
figures. I made enquiries of the authority on the 
subject at the Royal Observatory, Greenwich, 
and I will quote from the reply he kindly sent 
me :— 


“The land line lag between Washington, 
where the transmitting clock is placed, and 
Annapolis W/T station amounts to 0-08 seconds. 
The travel time of a signal from U.S.A. to 
England would not be less than 1/60th second, 
say 0-02. Consequently from these two causes 
the American signal would be 0-1 second late 
when received in England. 


“For the period January to March, 1923, 
the mean error of the signal sent from Washington 
was +0-03 second. This figure results from 
observations made at Washington, and may 
be considered as the difference resulting between 
provisional and concluded clock errors at the 
Washington observatory. 


Unfortunately. the errors of the Lyons Oh. 
time signals are not given by the French Bureau 
publication. For the period 
January to March, 1923, the mean error of the 
Eiffel Tower 10 h. 45 m. time signals was + 0-07 
seconds. As you know that a clock is used 
at Lyons which has been previously set to Paris 
time, it is safe to assume that the mean error 
would not be less than that at Paris. The 
figure 0:07 seconds is the same difference as in 
the case of Annapolis, i.e., the difference between 
the provisional and concluded clock errors at 
Paris. l 

oe... <. Mr. H. R. Morgan, dis- 
cussing observations made at Washington, is 
of opinion that a time determination made 
with a large fixed instrument in an obeervatory 
may be liable to a discrepancy amounting to 
0-1 second from purely instrumental causes. 
In final reductions this error would be elimi- 
nated, but it may be possible for it to affect 
provisional clock errors such as would be 
used in sending out W/T time signals.” 


In a further communication received this morning 
he says :— 

The figures are means, and errors of the 
magnitude you mention (I had referred to a 
discrepancy amounting to 0-5 second which I 
had occasionally noticed between Paris and 
Nauen) “ do occur occasionally (and sometimes 
much larger even than that). A mean taken. 
however, over 90 days readily reduces a few 
outstanding discrepancies. 

A further point of consideration is that the 
figures give errors admitted by the transmitting 
stations, and the agreement or otherwise with 
a time determination made at a station receiving 
the signal is another question.” 


I have quoted from my Authority's letter at 
some length, as it answers definitely the question 
which I have often heard raised as to the reliability 
of these W/T time signals. It also shows, I think, 
that it is highly improbable that the difference 
noticed by your correspondent is only due to the 
time taken from the signal to cross the Atlantic. 
From considerable experience with the rhythmic 
signals from FL I think it quite impossible that 
the human ear could detect a difference between 
two dissimilar signals of as little as 1/70 second. It 
is not by any means easy to be sure (without some 
form of automatic recording) of the exact second at 
which the FL dot coincides with a clock beat, and 
here the difference concerned is as much as 144th 
second. 

Maurice A. AINSLIE, F. R. A. S. 
(Instructor Captain, R.N.) 
Blackheath, July 19th, 1923. 
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Calls Heard. 


Milngavie, By Glasgow. : 
2 DF, 2 FN, 2 GG, 2 GN, 2 JF, 2 KF, 2 NA, 
2 NM, 2 OD, 20M, 2 ON, 2 TB, 2 TX, 2 VN, 
2 VS, 2 VT, 2 WK, 2 XR, 2YT, 5 BV, 5 CX, 
5 DN, 5 GS, 5 JW, 5 KO, 5 OD, 5 WN, 5 WV. 
5 YM, 7JS, 8 AQ, 8 AW, 8 BA, 8 BM, 8 BF. 
8 CF, 8 CS, OMX, ONY. 
(D. Ronald Reid.) 
Horley, Surrey. 
2 KZ, 2 OM, 2 QU, 2XR, 2 XZ, 5LP, 5SU, 
5 XR, 6 IM. 
(E. H. Brown.) 
York. 
2 AO, 2 DF, 2 DS, 2 FN, 2 GG, 2JF, 2IJ, 
2 KF, 2 KW, 2 NA, 2 NK, 2 NM, 2 QJ, 2 VN, 
2 VO, 2 WA, 2ZK, 5 BG, 5 CK, 5 CX, 8 A8, 
8 BM, 8 BV, 8 CS, 8 CZ. 
(A. Cooper. ) 


Broadcasting, Topics. 


2LO’s Wavelength. 

During the past week, until August 17th, the 
morning programmes from the London station have 
been transmitted on a 400 metres wavelength. The 
experiment has been made to ascertain whether 
raising the wavelength increases the range and 
improves reception in distant parts. Reports will 
be welcomed by Capt. Eckersley of the B.B.C. 
The New Birmingham Studio. 

The new studio, situated at 105, New Street, 
was opened on Saturday, August llth. Mr. Joseph 
Lewis, a well-known Midland conductor, has been 
appointed Musical Director. A station choir and 
repertory of soloists has been formed and these 
will be responsible for the vocal music of 5 IT. 
Thursday, August 15th, is to be a special request 
night, when the station orchestra will play items 
“requested” by listeners- in. An Elgar pro- 
gramme is to be given on Friday, August 16th, 
with an augmented orchestra. 


Who are the Announcers at 2 LO? 

Mystery sometimes attaches to the identity 
of the announcers at the London station. 
The reason for the many changes of late 1s that 
the Company has recently engaged a number of 
new announcers for the provincial stations and 
these are first broken in' at 2 LO. 


Coming Items at 2 LO. 

August 15th Mr. Archibald Haddon : “ Dramatic 
Criticism,“ 7.15 p.m.; Prof. A. J. 
Ireland: History, 9 p.in. 

Mr. Percy Scholes: Musical 
Criticism,” 7.15 p.m.; Talk on 
the Duke of York's Camp (Pro- 
visional), 9 p.m. 

Mr. G. A. Atkinson: Cinema 
Criticism,“ 7.15 p.m.; Mr. F. G. 
Bristow: The Relation of Broad- 
casting to the Motor Industry, 
9 p.m. 


B. B. G. Time Signals. 

Every care is being taken by the British Broad- 
casting Company to ensure the accuracy of the 
regular time signals transmitted from the various 
broadcasting stations. As announced in our issue 
of August Ist, the Synchronome muster clock 
system is being installed in the existing stations of 


August 16th 


August 17th 
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the Company. With the same object in view, the 
new stations at Aberdeen, Bournemouth and 
Manchester are to be equipped with Pulsynetic ” 
Electric Impulse Clocks, made and supplied by 
Messrs. Gent & Co., Ltd., of Leicester. 


Broadcasting for the Army. 

Broadcast music is filling the gap at Mill Hill 
Barracks caused by the demobilising of the band 
on the grounds of economy. A Marconiphone 
amplifier is employed, several loud speakers being 
in operation, and ofticers, N.C.O.’s and men now 
enjoy the programmes in various parts of the 
barracks. 


Broadcasting. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS® :— 


GREAT BRITAL 
LONDON 2 LO, 369 metres; MAN STER, 2 ZY, 385 metres ; 
BIRMINGHAM, 5 Tr. 420 metres; CARDIFF, 5 WA, 353 metres; 
NEWCASTLE, 5 NO, 400 metres; GLASGOW, 5 8C, 415 metres. 
Regular morning and evening programmes, particulars of which 
appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Weekdays, 11.30 a.m. to 12.30 p.m. (2 LO only), 
3-30 to 4.30 p.m., 5.30 to 11 p.m. Sundays, 3 p.m. (2 LO only), 
.30 to 10.30 p.m. 


FRANCE. 

P (Eiffel Tower), PL, 2,600 metres. Daily, 7.40 a.m., 
Meteorological Forecast; 12.15 p.m., Meteorological Report and 
Forecast; 3.30 p.m., Financial Bulletin (Paris Bourse); 6.10 
p.m., Concert; 7.20 p.m., Meteorological Forecast; 11.15 p.m., 
Meteorological Report and Forecast. Sundays, 6.10 p.m., Con- 
cert and Meteorological Report. 


LEVALLOIS-PERRET (Radiola), SFR, 1,780 metres. Sundays 
2 to 3 p.m., 9 to 10.30 p.m., Concert. Weekdays, 12.40 p.m. 
Concert; 5.5 p.m., Financial Bulletin; 5. 15 to 6.15 p.m. 
Instrumental Music; 8.45 p.m., Miscellaneous News; ọ to 10 
pm Concert. Thursdays and Sundays, 10 to 10.45 p.m. Dance 

usic. 


ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tuesday and Thursday, 8.30 p.m., Concert. Saturday, 2.30 to 
7.30 p.m., Concert. 


LYONS, YN, 3.100 metres. Weekdays, 10.45 to 11.15 am., 
Gramophone records. 
HOLLAND 


THE HAGUE, PCGG, 1,050 metres. Sunday, 3 to 5 p.m., 
Concert. Monday and Thursday, 8.40 to 9.40 p.m., Concert. 


THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres, 
Tuesday, 7.45 to 10 p.m., Concert. Sunday, 9.40 to 10.40 a.m., 
Concert. 


THE HAGUE (Velthuyzen), PCKK, 1,050 metres. 


8.40 to 9.40 p.m., Miscellaneous. 


IJMUIDEN, PCMM, 1,050 metres. Saturday, 8.40 to 9.40 p. m., 
Concert. 


AMSTERDAM, PA 5, 1,050 metres. 


p.m., Concert and News. 


Friday, 


Wednesday, 8.10 to 9.10 


BELGIUM. 

BRUSSELS, BAV, 1,100 metres. Working days, 1 p 
Meteorological Bulletin. Daily, §.50 p.m., Meteorological Bulle 
Tuesday and Thursday, 10 p.m., Concert. Sunday, 7 p.m., Concert. 


m., 
tun; 


* 


GERMANY. 

BERLIN (Koenigswusterhausen), LP, Sunday, 2.700 metres, 
11 a.m. to 12 neon, music and speech: 4,000 metres, 12 noon to 
1 p.m., music and speech; Daily, 4,000 metres, 7 to 8 a.m., 12 to 
1.30 p.m., § to 6.30 p.m., Financial and other news. 

EBERSWALDE (2,930 metres), Daily, 1 to 2 p.m., 8 to 9 p.m. 
Tuesday and Saturday, 6.30 to 7.30 p.m., Concert. 

CZECHO-SLOVAKIA. 

PRAG PRG, 1.800 metres, 8 a.m., 12 noon and 4 p.m. 
Meteorological Bulletin and News. 4,500 metres, 10 a.m., 3 p.m. 
and 10 p.m., Concert, 


SWITZERLAND. 
A, HB1, 900 metres. Daily, 6 to 8.30 p.m., Concert 
( Utilitas “). 
LAUSANNE, HB 2, 1,350 metres. Daily, 6 to 8. 30 p. m., Concert 
(„ Utilitas “). 


® British Summer Time is given in each case. 
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A PAGE FOR THE BEGINNER. 


Insulating Materials. 


HE insulating material most 
generally employed in wireless 
constructional work is, of course, 
ebonite. In the form of sheets 
3/16 in., 4 in., 5/16 in. and # in. in thickness, 
it is used for the purpose of mounting 
components between which a high degree 
of insulation must be maintained, whilst in 
the form of tubes, which can be obtained 
up to a diameter of about 34 ins., and with 
a wall thickness of not much more than 
5/32 in., it is employed as inductance formers. 
It can be obtained as rod, which is useful 
for supporting purposes and turning work. 
Ebonite varies very considerably in quality, 
and it should only be obtained from firms 
of repute who can be relied upon to supply 
nothing but the best. Good ebonite should 
machine well, by which is meant that it 
should not easily fracture on the edges of 
the holes while drilling or along the sides 
during cutting or filing. It should be free 
from flaws on the surface, perfectly flat 
and highly polished. Inferior grades of 
ebonite may be manufactured from re- 
covered rubber, which may contain a 
great deal of unsuitable material as well 
as possessing metallic contamination. It 
is not meant by this that pieces of scrap 
metal may be found in the ebonite, which, 
however, is not uncommon, but that com- 
bined metals in the form of double sulphides 
may be present, and such compounds tend 
to destroy the insulating properties. The 
polished surface of ebonite is frequently 
produced by rolling with tin foil and the 
surface contamination which results will 
have no detrimental effects if the surface 
is well rubbed down before the components 
are assembled. | 
Fibre, or vulcanised fibre, must not be 
used for constructing valve apparatus. Its 
insulating properties vary with the humidity 
of the atmosphere, and it can never be 
relied upon where high insulation is required. 
Wood can sometimes be made a very 
good insulator by thoroughly drying it 
out in a hot oven and liberally impregnating 
it with shellac varnish and baking. Straw- 
board and strawboard tube treated in this 
way forms quite a good insulator, and when 
used as an inductance former may have very 


slightly better electrical properties than even 
ebonite, though it has disadvantages from 
a mechanical standpoint. 

Slate must not be regarded as an insulator 
for wireless purposes, and even the best 
grades, selected as being free from metallic 
grain, do not possess the high degree of 
insulation that is required. Beginners are 
sometimes induced to use slate because 
they see it employed for switchboard work, 
but it must be remembered that a low 
insulation of a few megohms between two 
points would be unobserved in low Voltage 
power work, and yet might very seriously 
affect the working of a multivalve receiver. 

Other insulating materials such as may 
be employed as dielectrics are dealt with 


separately. 
* * * 


Tuning the Reaction Circuit. 


It is not usual to connect a condenser 
across the reaction inductance, yet if a 


variable condenser is available improved 


adjustment can be obtained. The un- 
desirable effect by which a receiver suddenly 
bursts into oscillation as reaction coupling 
is advanced can usually be remedied by 
critically tuning the reaction circuit. The 
use o° the condenser also obviates the neces- 
sity of reversing the connections of the re- 
action coil when switching an intermediate 
high frequency amplifying circuit in or 
out of use. 
& + * * 


Spacing of Aerial Wires. 


In the case of two-wire aerials it is necessary 
that the wires should be spaced at least 
six feet apart. Suitable spreaders are 
rather heavy, however, and if made of 
wood may be tapered at the ends to reduce 
weight. Stiff bamboo makes a very good 
spreader. If the distance between the 
points of suspension is longer than required, 
do not arrange a spreader away from one 
of the masts, and thus produce a considerable 
sag in the aerial, but substitute cord for 
aerial wire, connecting light insulators be- 
tween cord and wire at some distance from 
the spreader. It is most important for the 
two wires to be identical in Jength, both from 
a point of view of tuning and in order that 
the aerial may hang level. 
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QUESTIONS AND ANSWERS 


R. L. 8. (Geneva) asks (1) If an aerial 
erected according to the sketch submitted would be 
satisfactory. (2) For a diagram of a circuit which 
we would recommend for the reception of the broadcast 
transmissions from the Eiffel Tower at a distance of 
300 miles, using the minimum number of valves. (3) 
If the results obtainable by using 4,000 ohm telephones 
with a transformer having a 1: 1 ratio would be equal 
to those obtainable by using 120 ohm. telephones with a 
transformer of 5: I ratio. (4) If 3/18 bronze wire is 
suitable for use tn aerial work. 

(1) An aerial erected according to your sketch 
should give quite satisfactory results. (2) A 
suitable diagram is given in Fig. 1. Three valves 
are employed, two operating as high frequency 
amplifiers and the other as a detector, the method 


0001p F 
Br Pe OIE: 
9 
2 
3 
Fig. 1. 


of a transformer of 1:1 ratio. The usual method 
is to use a transformer of approximately 6: l ratio, 
and telephones of 120 ohms resistance, the heavier 
gauge wire employed in the windings of the latter 
being much less liable to damage. (4) The wire 
that you mention should be satisfactory for use 
in an aerial. 


D. G. (London, W. I) asks (1) For suggestions 
indicating how he may use plug-in type coils uith a 
variometer type tuner in order to receive the French 
broadcast transmissions. (2) For a diagram indi- 
cating a method by which he may add one H.F. 
amplifying valve to a set consisting of detector and 
two L.F. valves. (3) If we consider that he should 
be able to receive American telephony transmissions 


„R. L. S.“ (Geneva). A three-valve receiver is shown, employing two H.F. amplifying valves 


and detector, Tuned anode H.F. coupling is used, with reaction to the anode coil of the first valve. 


of H.F. coupling being by tuned anode. (3) The 
fine wire with which the majority of 4,000 ohms 
telephone headpieces are wound, renders them 
liable to injury when used in the anode circuit of 
a valve. This danger is reduced by the employment 


Fig. 2. D. G.“ (London, W. I). Here we give 
a diagram indicating how a H.F. amplifying valve 
may be added to a receiver. 


with the set mentioned in Question (2), including 
the H.F. valve, with a twin aerial 20 ft. long and 
80 ft. high. 

(1) and (2) A suitable diagram is given in Fig. 2. 
Tuned anode H.F. coupling is employed. (3) We 
think that, under favourable conditions, you may 
be able to receive American telephony. 


F. J. F.“ (West Bromwich) asks (1) For a 
circuit diagram of a four-valve receiver, two H.F., 
detector, and one L.F., with tuned-anode H.F. 
coupling, approved form of reaction and optional 
reaction to aertal circuit. A switch for cutting out 
one H.F. valve is also required. (2) If it would be 
easier to operate a loud speaker on the transmissions 
from 51T at a distance of 10 miles with a set com- 
prising two H.F. and detector valves, or with a set 
comprising one H.F., detector, and one L.F. valves, 
using reaction in each case. (3) For the moat 
suitable circuit diagram in accordance with the reply 
to question (2). (4) For advice on the most suitable 
type of coil to use for an approved form of reaction. 

(J) A suitable diagram is given in Fig. 3. Re- 
action is effected by means of: a coil coupled to 
the anode tuning inductance or to the aerial 
inductance. Switches are provided for cutting out 
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the H.F. valve and for cutting out the reaction 
coupling to the aerial circuit. (2) The preferable 
circuit of the two would be one comprising one 
H.F., detector, and one L.F. valves. (3) We 
would refer you to diagram No. 53. The 
Amateur’s Book of Wireless Circuits,” by F. H. 
Haynes, The Wireless Press, Ltd., 2s. 6d. net, also 
see Fig. 6, Page 398, June 23rd issue. (4) When 
the tuned anode form of H.F. coupling is employed, 


` Fig. 3. 


F. J. F.) (West Bromwich). 
detector and two L. F. valves. 


the plug-in honeycomb type coil is very suitable 
for use as an anode inductance, and for the reaction 
coil which couples to it. In this case the usual 
form of two- coil holder may be conveniently 
employed for the purpose. 


E. A. A. (West Ham) asks for a circuit 
diagram of a four · valve set, two H. F., detector and 
one L. F. valves. It is desired to have one H. F. 
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valve transformer coupled, and the other redistance 
capacity coupled with switches to cut out all valves 
except the detector. 

A suitable diagram is given in Fig. 4. The 
first H.F. valve is transformer-coupled, with 
reaction to transformer. 


W. R.“ (Lee, S.E.12) asks (1) With reference 
to a variable condenser which he has bought as of 


Connections of a four-valve receiver employing one H. F., 
Switches are provided for disconnecting the H.F. valve, and for employing 
reaction on either the closed circuit or anode coils. 


0:0005 mfds. capacity, if this value is not incorrect 
from the particulars of the condenser which he gives, 
and his own calculation of its capacity. (2) If the 
free end of his single wire transmitting aertal should 
be provided with better insulation than at the lead-in 
end. (3) For an explanation of the fact that excellent 
results are obtained with a crystal detector in a simple 
circuit as indicated in a sketch submitted. 

(1) Your calculation of the capacity of the 


Fig. 4. 
L.F. valves. The reaction coil is coupled to the H.F. transformer, and switches are provided for cutting out 
any valve except the detector. 


E. A. A.“ (West Ham). Diagram of a four-walve receiver employing two H.F., detector and one 
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condenser is correct. The low capacity is due to 
the relatively large spacing between the vanes. 
(2) The voltage at the free end may be much 
greater than at any other part of the aerial, but 
we think that if you take ordinary care with the 
insulation at each end, you will experience no 
trouble on this account.. (3) The sketch accompany- 
ing question (3) shows that you have a simple 
oscillatory circuit, in which aerial and earth con- 
stitute the condenser, and your coil the inductance. 
During the reception of signals, an alternating 
current of high frequency flows in the circuit com- 
prising aerial wires, coil and earth. This current 


would also flow in that part of the circuit comprising - 


the crystal detector and telephones but for the 
presence of the crystal, which, being a rectifying 
device, only permits a uni-directional current to 


TUNER 


TELEPHONES 
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‘t C.M.H.” (Brockley, S.E.4) asks for the 
correct method of connecting up a L.F. transformer. 

The terminal marked O.P. is usually connected to 
positive H.T. I.P. is connected to plate of valve, 
O.S. to grid, and I.S. to negative L.T. Transformers 
are wound in a variety of ways, and it is quite 
simple to try out the different methods of 
connecting up.. ° 


‘‘ EXPERIMENTER ”’ (Edinburgh) submits 
a sample of insulated wire, and asks (1) and (2) Can 
it be used for making wireless instruments. (3) What 
is the description of the wire, and why is it vinned. 

(1) and (2) Yes. (3) The wire is No. 36 D.S.C. 
tinned copper twin. Copper wires for electrical 
purposes are tinned to facilitate making soldered 
connections. 


TELEPHONES 


TELEPHONES 


Fig. 5. G.C.’’ (Burton-on-Trent). A four-valve receiver arranged on the unit system. One H.F., 
detector and two L.F. valves are used. The tuned anode method of H.F. coupling is employed. 


flow in this part of the circuit; as the telephones 
can only be actuated by a uni-directional low 
frequency current, signals will be heard when they 
are connected up in this manner. 


‘*G.C.’’ (Burton-on-Trent) asks (1) For a 
diagram of a four-valve experimental set, one high 
frequency, detector, and two low frequency valves. 
arranged on the unit system, and a separate H.T. 
positive lead for the last L.F. valve. (2) If it would 
be any disadvantage in the H.F. unit to locate the 
tuning condenser between the valve holder and the 
filament resistance. (3) For suggestions concerning 
the origin of disturbing noises. 

(1) A suitable diagram is given in Fig. 5. 
(2) There is no great objection to the suggested 
arrangement of components. (3) We cannot say 
what is causing the disturbance. It may be due 
to a near-by cinema, power lines or electrical 
plant. 


S. K.“ (Chiswick) submits particulars of a 
crystal receiver he has constructed, and asks 
(1) and (2) For details to enable him to construct a 
loading coil which will increase the maximum wave- 
length from 600 to 2,600 metres. (3) Would the 
diagram given in reply to F.W.S. (Redditch), 
in the issue of April 21st, 1923, be suitable for the 
construction of a receiver to tune out 2LO, and 
receive from the other British broadcast stations. 
(4) Can the loose-coupled tuner consist of plug-in 
type coils. 

(1) and (2) The loading coil may consist of a 
winding of No. 26 D.C.C. wire on a former 3” in 
diameter and 9” long. Ten tappings should be 
taken, equally spaced along the coil. (3) The 
diagram mentioned will give selective tuning in a 
receiver, but we cannot say definitely whether you 
will be able to cut out 2LO at your address. 
(4) Plug-in type coils may be used in a loose- 
doupled tuner. 
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„W. H.“ (Liverpool) submits particulars of a 
crystal receiver which he has constructed, and asks 


(1) When adding a H.F. valve to this receiver, 
employing basket coil variometer H.F. coupling, 


should this variometer be similar to the aerial tuning 
(2) Is No. 36 D.C.C. wire suitable for 


variometer. 
winding the basket coils for the variometers, and, if so, 


what size formers and number of turns should be used 


for each. (3) Will the addition of a H.F. valve 
increase the signal strength, or only increase the 
receptive range. 
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Fig. 6. 
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would we give a diagram of this circuit, with switching 
arrangements, so that the first valve may be used as a 
rectifier in place of the crystal, the second remaining 
a low frequency amplifier. 

A suitable diagram is given in Fig. 6. When 
using the first valve as a high frequency amplifier, 
and the crystal as rectifier, both switches will be 
to the left. When using the first valve as rectifier, 
and the second remaining as low frequency 
amplifier, both switches will be to the right. The 
crystal is then disconnected. 


* 
O1 4+0 


« J. E.“ (Arbroath). Experimental receiver employing two valves and a crystal rectifier. 


Switches are provided so that valve or crystal rectification may be used. When the latter method ts employed, 
both valves may operate as low frequency amplifiers. 


(1) In general, the second variometer will have 
different windings from the aerial tuning vario- 
meter. (2) The wire is quite suitable. The aerial 
tuning variometer may consist of two basket coils 
wound on formers 1}” in diameter, and of 45 turns 
each. The anode variometer for the H.F. valve 
may consist of one coil of 100 turns on a 12“ 


diameter former, and one coil of 100 turns on 4 


similar former. (3) The addition of the H.F. 
valve will increase the receptive range, and will 
give an increase in signal strength. 


„W. F. S. J. (Romford) submits a diagram of 
a single-valve and crystal receiver which he has 
constructed, employing three variometers. He asks 
) For criticism of the diagram. (2) Would plug-in 
type coils be suitable for use as loading coils in this 
receiver. (3) What are suitable dimensions of basket 
coils for the reception of the Hague and Eiffel Tower 
transmissions. 


(1) The diagram is correct. (2) A plug-in type 
coil might be used as a loading coil by placing it in 
series with the aerial and the aerial tuning vario- 
meter. (3) We suggest that you wind a number 
of basket coils with No. 26 D.C.C. wire, on a former 
1}” in diameter, and having 60 turns each. Two 
of these will probably be required in series for the 
A.T.I. when receiving the Hague transmissions 
and three for the Eiffel Tower. 


„J. E.“ (Arbroath) asks, with reference to 
Fig. 2 on page 614 of the issue of February 3rd, 1923, 


N OTE —T his section of the magazine is placed 

° at the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules: (I) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers, Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the Questions and Answers” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which is for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of is., or 3s. 6d. for a maximum 0 
four questions. (7) Four questions is the man- 
mum which may be sent in at one time. 
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ON BEING AN AMATEUR 


YEAR or so ago when one spoke of Wireless Amateurs, there was never any 
difficulty in understanding what was meant, and further definition was 
unnecessary. Later on it was found that the word “‘ Experimenter began to 
be substituted in some instances to identify in particular those amateurs who 

not only regarded wireless as their special hobby, but who also conducted serious experimental 
work instead of being content merely with developing one good station and listening for 
distant signals. 

The introduction of broadcasting has resulted in a further sub-division of the general 
term “ Amateur,’ for now we have to differentiate between the listener-in who takes no 
interest in the science of wireless, and the listener-in who wants to learn how his set operates; 
between the constructor who only desires to build one set for the purpose of listening to 
broadcasting, and the constructor whose principal interest 1s over when the set is finished. 
Then there is the amateur who is not content to follow cut-and-dned designs for apparatus, 
but who prefers to evolve something new on his own account ; and, lastly, we have those 
who are experimenters, always devising and trying out new circuits and arrangements, 
many of whom, if they take an interest in broadcasting, do so principally because it is a 
convenient transmission on which to test new devices. 

Prior to the advent of broadcasting there were in this country at least 15,000 active 
amateur workers whose sole aim was to study the technicalities of the science, and excel 
in design and manipulation. They had not at heart any pecuniary gain or profit, and 
pursued the science for the immense pleasure it afforded them; yet in many instances 
their efforts have been rewarded by the development of designs and patents for which the 
introduction of broadcasting afforded a market. 

The point we must bear in mind is, that the 15,000, and probably many others, are 
desirous of continuing their investigations without being attracted in their labours by 
broadcasting, and in fact they might even work all the harder were there no broadcasting 
at all. 

The experimenter of the type which existed long before broadcasting naturally does not 
expect to fall under some new category in the matter of licences or licence fees. He 
does not look forward to an increase in the present charges in order that he may contnbute 
to the broadcasting service. It is true that broadcasting has helped him in the develop- 
ment of certain designs, but on the other hand it has robbed him of the use of the ether 
for the purpose of conducting other experimental work. 

There are many experimenters who, twelve months ago, devoted every moment of spare 
time to their hobby, but who now rarely pick up the headphones. The activities of this 
class of individual cannot be further hampered ; he must be regarded as a research worker 
just as much as the large research establishments of the bigger companies, for in each case 
they are working in the hope of achieving something new, and possibly profiting thereby. 

For those who have taken up wireless since broadcasting, it may be interesting to 
point out that the Post Office has already intimated that they are not in a position (even 
should they so desire) to refuse to grant licences to those who wish to conduct experiments 
in wireless telegraphy, but it seems to us extremely probable that, when any new regu- 
lations are formed (perhaps as a result of the recommendations of the Broadcasting 
Committee of Enquiry), that an effort will be made to define officially the title of 

“ Experimenter.” When such a definition has been arrived at, it will probably affect the 
issue of licences and the renewal of licences which have been granted in the past. 

Anything in the shape of an examination of proficiency is not likely to be instituted, 
but, nevertheless, those who wish to remain under the category of Experimenters, will 
probably have to show good reasons for being so classified, and therefore they should take 
steps to ensure the integrity of their position by improving their knowledge, and taking 
a conscientious interest in experimental work, thus qualifying for the title of genuine 
experimenter.” 
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CONSTRUCTION OF A ONE-VALVE 
DUAL AND CRYSTAL RECEIVER. 


By P. G. A. H. Voier, B.Sc; 


(Member of the Wireless and Experimental Association.) 


The author has contributed a number of articles on the subject of dual 
amplification to this journal during the past two years, and his original work 
in this direction has made him an authority on the design of dual circuits. 
The principles in this instance are new and novel, and represent considerable 


thought and research work. 


N this article it is proposed to describe 
the construction of a simple one-valve 
dual and crystal set, which will be 
found especially suitable for distant 
telephony. 
The first circuit described has a limiting 
action on very loud telephony stations. 
Fig. 1 shows a photograph of the complete 
set, while Fig. 2 is the actual circuit. 
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Fig. 1. 
crystal detector. 


wavelengths. Particulars of a transformer 
suitable for 350 metres upwardsare as follows. 
Primary basket coil wound with 50 turns of 
No. 22 S. W. G. D.C. C. wire on a former, 
inside diameter 4 cms. with 15 spokes, the 
outside diameter will be about 134 cms. 
The secondary is another basket coil 
wound with So turns of fine wire such as 
36 to 42 S.W.G. S.S.C. on the same basket 
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The layoutYof the components of a dual amplification receiver with 
Wired up as shown, it is possible to demonstrate the action of 


the*circuit, after which it is quite simple to design a boxed-up outfit if desired, 
to suit the requirements of the reader. 


The components should be laid out on a 
board in exactly the positions shown in the 
circuit diagram. 

A is the series tuning condenser having 
a capacity of 0-:0003 AF or over. B C is the 
high frequency transformer which is prefer- 
ably made interchangeable for different 


winder, but with a cardboard ring, outside 
diameter 8 cms. between the spokes so that 
the inside diameter of the secondary is 
8 cms. 

The primary and secondary are stuck 
or tied together so that the windings run 
in opposite directions, that is, if you follow 
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the wire from the outside to the inside, 
one winding should go round clockwise 
and the other counterclockwise. The second- 
ary being tightly coupled requires no 
condenser. 

D, the blocking condenser, may have 


almost any value from 0:0002 to 0:005 AF, 


and I generally use 0°002 pF. 


Fig. 2. 
The variable condenser G controls the 


reaction. This condenser consists of two 
pieces of metal 2 ins. square, one of which 
is fixed to the board and the other is fixed 
to a long handle. A small lead weight is 
useful to keep the moving vane down. 
A layer of waxed paper or some other 
insulator separates them, and it should 
be possible to slide them at least an inch 
from one another. Reaction must be used 
with care as interference is caused as easily 
as usual. 

E H is a valve to crystal coupling. The 
one shown in the diagram is a very con- 
venient three-basket coil coupling. This 
is aperiodic over a wavelength scale from 
200 to 500 metres, and can be used on 
longer wavelengths if shunted by a variable 
condenser. . 

The baskets each contain 150 turns of 
42 S.S.C. wire wound on a 2 cms. former 
with seven spokes. The outside diameter 
will be between 3 and 34 cms. They should 
be fixed together with the directions of 
winding the same. A piece of silk between 
the coils prevents contact. The middle one 
is connected to crystal and filament, while 
the outer ones are in the plate circuit. 
The connections are shown in the diagram. 

This coupling can be replaced by many 
others such as, for example, another H.F. 
transformer exactly similar to the aerial 
circuit transformer. Its fine wire secondary 
being connected in the plate circuit while the 
thick wire primary is connected to the crystal, 
and is tuned by a variable condenser P. 
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This arrangement is shown in Fig. 3. 
It is rather more selective than Fig. 1, but 
contains another variable condenser. 

For wavelengths up to 3,000 metres, the 
following aperiodic coupling may be used. 
Two basket coils of 600 turns of 42 S.S.C. 
wire are wound on a 4 cms. former with 15 
spokes. The outside diameter will be about 
g cms. The inner ends which are connected 
to the plate and crystal are also connected 
to a small coupling condenser of 0-00005 
or 0-0001 pF. 

F is another blocking condenser of any 
convenient value from 0:0003 to 0'003 pF. 
0:002 again is the value I generally use. 

J is a switch. Only two contacts are 
really necessary. The extra stud on the 
left remains open. Putting the switch on 
that stud converts the circuit to a valve 
detector arrangement. The extra stud on the 
right is connected to a terminal so that other 
crystals can be tested without disturbing 
the set. 

K is a double detector of any type having 
light but rigid moving parts, and a “cat 
whisker.” A crystal not requiring a poten- 
tiometer such as FHertzite, Rectarite, 
Permanite, etc., should be used. 

L is the telephones, loud speaker, tele- 
phone transformer or intervalve transformer 
if a note magnifier is used. 

M is the H.T. battery of the usual value of 
20 to 100 volts depending upon the valve. 


Fig. 3. 
and N is a 4-volt accumulator which is con- 
nected direct to the filament, no resistance 
being required. 
Marconi-Osram 
Ediswan AR,“ French R, especially 


R, Mullard “ Ora.“ 
those marked Metal, and most other 
hard valves work well in this circuit. 

The results obtained with this set should 
be slightly better than with standard two- 
valve sets, but not quite so good as with 
three valves. It should receive all the 
B. B. C. stations comfortably. 
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If the set is not working properly, the 
following tests should be made to locate 
the trouble. 


I. Pull out and put back the H.T. plug 
while the valve is switched on. A 
healthy click indicates that the plate 
circuit is complete. Verify by tap- 
ping the valve, when a slight ringing 
noise should be heard. 

2. A slight click should be heard when 
setting the crystal ? If so it indicates 
that your grid circuit is probably 
in order. 

3. Test the H.F. transformer by setting 
the series condenser at 0. Switch 


out the crystal. Gradually increase Fig. 5. 
G. Beyond a certain point on G a | 
slight hissing should be heard. C.W. found by trial when the transformer 
may now be received, the hiss | is used in the dual circuit. 

6. If the telephones are then put back 


in their correct place and the valve 
switched on, the valve detector 
circuit should work well. 


7. Put the crystal back in its proper 
place, and if the H.F. is reaching it, 
there should be a big increase in 
strength with weak stations. 

8. To test if the H.F. is reaching the 
crystal, connect up the circuit Fig. 5, 
which is a single valve H.F., and 
crystal circuit. This should be a 
little better than the valve detector 
circuit. It is now easy to make sure 
whether the valve to crystal coupling 
is efficient. 

g. Changing back to the proper dual 
circuit, signals should be almost 

being an indication that the circuit is five times as good as with the one 
oscillating. valve H.F. and crystal circuit on 
4. If this is in order, tune in the local a weak signal. 
B.B.C. station. If this station comes 
in best with the condenser A not 
too near its maximum or minimum, 
the transformer will do. But if the : = 
condenser has to be very near A A 
the minimum value, take a few — S .* 
turns off the transformer. 2 O 
5. Should the transformer not be in 8 
O R 


order, set up the circuit shown in 
Fig. 4, the valve being switched 


out and G being at minimum. The — = 

part shown dotted need not be re- == 

moved. This circuit is just a crystal SS R 
F 


set, and the transformer can then be 
adjusted till perfect. The best ratio 
of secondary to primary may be 
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Fig. 7. 


The crystal shou!d be tried both ways 
round: one way generally gives smoother 
reaction, while the other is best on loud 
stations. 

Grid control, so that the grid can be made 
slightly negative, generally improves results, 
while a L.F. transformer Q, as shown in 
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Fig, 8. 


Complete dual and crystal receiver. 
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Fig. 6, is the simplest way of cutting out the 
limiting action and making the set equally 
efficient on loud stations. (Note that position 
of D is changed, and condenser R is intro- 
duced. The capacity of R should be kept 
down, and 0-000! uF is suitable.) 

Reaction should not be used near oscilla- 


tion point while this transformer is in 
circuit, or all kinds of growls, howls, 
squeals and other noises may be caused. 

For tuning, I normally use also a 
condenser S in parallel with the 
A.T. transformer, while the con- 
denser is fitted with a series parallel 
switch T for long waves. A second 
switch U cuts out the L.F. transformer 
when not required, while a third 
switch V reverses the detector. The 
potentiometer W and cell Y control 
the grid voltage. 

The full circuit diagram is shown 
in Fig. 7, while Fig. 8 is a photo 
of my own one-valve dual and crystal 
set., 

On this set with the L.F. trans- 
former in circuit to cut out the 
limiting action, I can run two bg 
Brown’s 120 ohms loud speakers in 
different rooms at comfortable strength 
on 2 LO (6 miles away) on a 100-ft. 
single wire aerial. With the trans- 
former cut out (i.e., the Fig. 2 circuit 
plus grid control), Cardiff and Birming- 
ham can be received. 
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After dark, all the B.B.C. stations can be 
received, providing that 2LO is not 
working. In fact this circuit is so sensitive 
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2 LO and 5IT have shut down) reaction 
is reduced slightly so that the circuit is not 
SO selective, it is possible to hear 2 ZY and 
§ NO breaking through. | 


NOVEL IDEAS AND INVENTIONS 


Puitre R. Coursey, B.Sc., F. Inst. P., A. M. I. E. E. 


is sketched in Fig. 2. In this case the 


that if while receiving Glasgow (after 
Abstracted by 
A Simple Form of Loud-Speaking 
Telephone. 


ANY simple devices have been 
devised from time to time to 
enable the ordinary forms of 
head-telephone receivers to be 
adapted for loud-speaking uses. Of these 
a simple form consists of an attachment 
to which both earpieces may be fastened 
so that they both discharge their sound 
into a common outlet pipe which may be 
provided with a horn to magnify the sound.“ 
The outline of such an attachment is sketched 
in Fig. 1, and consists of a double tube into 


Fig. 1. 


Fig. 2. 


which telephone receivers T,T, are fitted. 
The junction of the double tube is fitted with 
ahorn H. A somewhat simpler arrangement 


* British Patent No. 197435, by G. R. Judge. 


outlet P from the junction of the two side 
tubes to which the telephones III: are 
attached, can be adapted for fitting on to 
the tone arm of a gramophone, so that the 
horn of that instrument can be used for 
loud-speaking purposes. 


Condensers for Radio Receivers. 


Condensers may be constructed in many 
ways, but there are certain advantages 
to be gained by adopting certain construc- 
tions. For instance, when the condenser 
unit is mounted in a hard moulded case“ it 
may be handled with ease and readily mounted 
in a receiving set or other apparatus. If 
the terminals of the condenser are provided 
with spring clips, such as CC as sketched 
in Fig. 3, it is easy to connect a grid leak 
resistance across the condenser, as it is 
often desired to do in many receiving 
circuits. By holding the condenser unit 


Fig. 3. 


inside the moulded case under appropriate 
compression by means of a metal clamp, 
it is possible to ensure a greater constancy 
of capacity value than is otherwise possible. 


*British Patent No. 197536, by W. H. Goodman 
and Dubilier Condenser Co., Ltd. 
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EXPERIMENTAL TRANSMITTER 2SH. 


The activities of this station are well known, and the results of range tests 
and other specific experiments have been observed by all those who take 
interest in short-wave amateur transmissions. 


By FREDERIC L. Hoa. 


HE transmitting station 2 SH is 

situated in Highgate, North 

London. It is in a high part of the 

district -about the same height 

as the top of St. Paul's, on the side of a hill. 
The aerial system consists of a four-wire 
aerial, counterpoise, and earth. The aerial 
is If ft. above the house at the lead in 
end, making 45 ft. in all, and is about 3 ft. 
above a 30 ft. tree at the other end. It 
is 70 ft. long and the four wires are each 
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earth leads, each over 70 ft. long, to water- 
pipes, etc. The aerial resistance when not 
using the counterpoise is 38 ohms at 200 
metres. The counterpoise also lowers the 
high frequency capacity from 0.0007 mfds. 


to a value only slightly greater than the 


low frequency capacity, at 200 metres. It 
will be seen that the aerial system is by 
no means as good as it might be, as it is 
screened on all sides by houses, etc., being 
such a small height above them. 


Experimental apparatus at 2 SH. The manner of assembling the instruments does not 
suggest a beautifully finished commercial station, but rather that the owner is a careful 
experimenter not content with a standard arrangement. 


spaced 3 ft. apart. Its capacity (low fre- 
quency) is 0.00034 mfds. and resistance at 
200 metres, approx. 5 ohms. The counter- 
poise is more or less directly underneath the 
aerial, and is 50 ft. long. 
spaced 1 ft., these wires being bunched for 
lead in purposes at one end, and carried up 
the side of the house to the operating room— 
a distance of about 60 ft. There are three 


It has six wires 


The transmitter itself uses the“ Colpitt ” 
capacity coupled oscillating system. This 
circuit is not much used in England, but those 
who do use it have far greater radiation on 
a given power than those that do not. The 
aerial coil, as can be seen in the photograph, 
is of very large diameter (20 inches), and is 
wound with No. 7/22 aerial wire, 3 turns per 
inch, on ebonite rods. The reason for this 
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huge erection is shown by the fact that on 
a given input, etc., the radiation was 0.3 
amperes with this coil, but with a coil wound 
with No. 18 D.S.C. on a 5-in. tube, turns 
touching, and of exactly the same inductance, 
etc., the radiation was 0-2 amperes. The 
aerial condenser consists of a five-and-six- 
penny set of parts for a 0-0005 mfds. air 
condenser carefully built up, and immersed 
in paraffin in a jam-jar. It is seen directly 
in front of the aerial coil. The only other 
point to notice is the grid leak. The two 
bottles standing on the table contain water 
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when the efficiency is higher, the wave is 
not of true sine form, or near enough to 
pass as such in practice, and bad harmonics 
arise. 

The high tension supply is taken from an 
aircraft 11 volt 500 cycle alternator. The 
field exciter of this machine is run as a motor 
at 6,000 r.p.m. off 240 volts D.C. through a 
resistance (seen over the receiver bench), 
giving about 40 volts across the armature. 
The field of the exciter is in series with two 
large radiator lamps and the transmitter 
accumulator, across 240 volts, so that the 


RECTIFIER 


An experimental circuit employed at 2 SH. 


and a glass tube with two copper wires, 
one dipping into the water through the 
bore of the tube, and the other outside. 
By altering the length of wire in the water, 
the grid leak value is altered. This value of 
leak is very critical for best results. Tap 
water is used, but it has to be changed about 
once a week. The wavelength usually used 
is I95 metres, and the aerial current is 1.2 
amperes on Io watts and 2*2 amps on 30 
watts, I.C.W. or pure C.W. It is found, 
however, to be of advantage in practice to 
keep the efficiency down to 75 per cent., as 


accumulators are charging all the time. A 
switch is fitted to short circuit the field when 
only charging. The field of the A.C. side 
is excited by a 6-volt accumulator. The 
voltage is actually about 18 A.C., and this 
is passed to a step-up transformer which 
transforms up to 1,000 or more volts accord- 
ing to load. There is a U.30 rectifier valve, 
and smoothing condensers for use when 
required for telephony. The generator is 
suspended from the ceiling just to the left 
of the transmitter, with the rectifier under- 
neath it on a small table. Modulation is 
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either by means of a transformer in the grid 
circuit or by choke control, but no trouble 
has been expended on getting speech as 
this is only used for local conversations, etc. 
Various types of 30 and 40 watt valves are 
used, with the same results. 

The transmitter has been heard all over 
England, in France, Spain, Holland and 
Belgium, and I am always pleased to receive 
reports from anyone hearing my trans- 
missions. 

The circuit of the transmitter is shown 
below. It will be noticed that no direct 
earth is used except through chokes. 

The receiver uses two valves, one high 
frequency and one detector, using the tuned 
anode circuit. With it eight American 
broadcasting stations have been definitely 
logged, including WDAF of Kansas City 
(5,000 miles). WJZ and WG have been 
heard more than fifty times. American 
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broadcasting was first received in October, 
1922. During the Transatlantic Tests, watch 
was kept only till 0230 each - morning, 
except one day, during which time Northolt, 
8 miles away, is working, and so only about 
sixty U.S. amateurs have been heard. These 
include 5 ZA in New Mexico, 500 miles from 
the Pacific Coast and 2 CXL New Jersey, 
heard on spark. 

Any of the British broadcasting stations 
can be selected under good conditions, 
through 2 LO, four miles away, but to make 
certain, an acceptor circuit is kept handy 
which cuts him out entirely. The cards 
seen adorning the wall are from various 
Americans whose signals have been 
heard. 

I hope these particulars will be of interest 
to other experimenters, and I am always 
pleased to fix up long distance tests with 
anyone. 
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The experimental transmitting and receiving equipment at 2 WK, the station of 
Mr. G. R. Lewis. 


i 


AUGUST 22, 1923 


THE WIRELESS WORLD AND RADIO REVIEW 


693 


ELIMINATION OF INTERFERENCE. 


HE following idea for the elimina- 

tion of jamming will probably 

be of interest to experimenters. 

It is extremely simple, but the 

writer and several friends have found it 
very effective. 

In the centre of the ordinary twin wire 


aerial (whose spreaders should be at least- 


8 ft.) run another wire parallel to the main 
wires. Bring this down and pass it through 
a separate tuned circuit direct to earth. 
It should be kept well away from the main 
“lead in,“ and suitably fixed so that it 
cannot sway towards and away from the 
main aerial. 

The method of operation is to tune this 
circuit to the wavelength of the undesired 
signal. If now this signal is tuned in 
on the main set, the condenser (or in- 
ductance) value for this particular wave- 
length will be found to have altered 
considerably from the normal. Hence if A 
is the undesired signal, and “ B the desired 
signal, 5 metres higher in wavelength, 
ordinarily the condenser value to tune in 
7 A ” would be, say, 35 degrees, and to tune 
in “B” would be, say, 38 degrees. With 
the third wire aerial circuit tuned to 
„A, the condenser value for “A” on 
the main set will now be found to be, say, 
15 degrees, and for “ B,” to be still 38 degrees, 
or somewhere very near it. In effect the two 
signals ordinarily very close together, are, 
with the “third wire aerial in operation, 
very much further apart. 

Given a reasonably selective set to start 
with, serious jamming may be entirely 
eliminated, or at least reduced. In the 
writer’s case, using one tuned anode H.F. 
valve, rectifier and one L.F. valve at a dis- 
tance of 10 miles from 2 LO, all the other 
broadcasting stations can be received without 
the faintest trace of 2 LO, whereas without 
the “ third wire aerial” it is difficult to 
separate 2LO from Manchester. 

The tuning is very critical both on the 
tuned anode and aerial circuits of the 
main set, and reaction (to the tuned 
anode) plays an important part in the 
elimination of the jamming signal. The 
“ third wire aerial“ is apt to make the set 
rather unstable, but a correct adjustment 


of the filaments and of the grid potential 
of the first valve overcomes this with a 
little care. 

The coil used in the “ third wire circuit 
should be of the plug-in type or some form 
of untapped coil free from dead end effect, 
and preferably may be a plain solenoid. 
The condenser value of the circuit should 
be kept as low as possible by the choice of 
a suitable coil. 


Arrangement of the third wire. 


Although the difficulty of tuning is con- 
siderably increased by the use of this third 
wire aerial” it is well worth the trouble 
and there appears to be no loss of efficiency. 

The idea was the outcome of a series of 
experiments carried out by the writer and 
his next door neighbour, the purpose of 
which was to discover the effects on the 
two aerials situated only 20 ft. apa t and 
running exactly parallel. 

Briefly these may be summarised as 
follows :— 

For the sake of illustration, suppose 
“Set A” to be tuned to 2LO, 10 miles 
away , 

“Set B.” 
Considerable reduction 
in signal strength on 
2 LO, but 2 LO much 
easier to tune out. 


“ SET A.” 

1. No H.F. or set 
switched off but 
left tuned. 


2. One H.F. valve Increase above normal 
with set switched of signal strength on 
on. 2 LO, but 2LO almost 

impossible to tune out. 

The explanation of No. 2 result is obviously 
slight re-radiation. No. I result leads to 
the third wire aerial. 

The circuit is effective on any interfering 
signal which is not a highly damped spark 
signal, the broadcasting stations being taken 
merely as an example. M. J. G. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY—XXI. 


The series has been specially arranged so that the reader who follows 


each section as it appears will have obtained a complete wireless education 


with 


a minimum of time and trouble, and he 
successfully design his own wireless equipment. 


will be in a position to 


Recent sections deal with series and parallel circuits, damping, choke 


coils, and transformers. 


42.— Mutual Inductance. 


F two coils, A and B, Fig. 105, are placed 

together and an alternating current 

flows through coil A, the magnetic 

field generated will link with coil B, 
producing an E.M.F. in that coil. The E.M.F. 
induced in coil B may be varied by changing 
the position of the coil relative to coil A, 
or altering the number of turns so that 
the number of lines of force which link with 
coil B is varied. 

If the current in circuit A is changing 
at the rate of one ampere per second, and 
the pressure induced in coil B is one volt, 
the circuits are said to possess a mutual 
inductance of one henry. 


Fig. 105. Two circuits magnetically coupled, 


The coils of an iron-cored transformer 
are very tightly coupled, and their mutual 
inductance is therefore high. In the case of 
wireless circuits, the mutual inductance 
between coils is generally made variable 
by the use of coils, the position of one of 
them being variable with respect to the 
other. 

In the case of low frequency transformers 
the inductance of either coil by itself is 
very high, but when the transformer is 
on load, the apparent inductance of either 
winding is much less. If the inductance 
of coils A and B measured separately is 
L, and L, henries, and they are then placed 
as in Fig. 105, so that their mutual 
inductance is M henries, the effective 
inductance of coils A and B will be 


By W. JAMES. 


changed. If the magnetic field set up by 
coil B through the induced current is such 
that it directly opposes the flux generated by 
A, the effective inductance of each coil is 
reduced by the amount M, t.e., the effective 
inductance of coil A is now L,—M, and 
that of coil B, L, M henries. If the magnetic 
field set up by both the coils A and B are 
in phase and assist each other, the effective 
inductances are L,+M and L,+™M. The 
relationship between the fluxes is determined 
by the nature of the circuits, of which the 
coils A and B form parts. 


43.—Coupling. 

When two or more circuits are related 
so that one is able to affect the other, 
they are said to be coupled. There are 


three general methods of coupling—direct, 


L, i 
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Fig. 106. The upper diagram (A) shows direct 

coupling ; the centre diagram (B) shows magnetic 


coupling ; and the lower diagram (C) capacitive 
coupling, 
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magnetic and electrostatic, shown respec- 
tively at A, B and C, Fig. 106. In place of 
coil M, Fig. 106 A, a resistance could, of 
course, be used, but is not greatly used 
in practice. 

Co- efficient of Coupling. 

The extent to which circuits are coupled 
is denoted quantitatively by the co-efficient 
of coupling (k). If X, is the total inductance 
of one circuit, and X, that of the other, 
and X; the mutual reactance or reactance 
common to both circuits 

Xu 
VXXX, 

It should be noticed that the reactances 
may be inductive or capacitive, and that 
X, and X, are the total reactances of the 
circuits. 

In Fig. 106A, the total inductance of circuit 
I is w(L,+M), and that of circuit 2 is 
w(L,+M). Ay, the mutual reactance is 


wM. Therefore for the case of direct coupling 
Fig. 106 A, 


wM 
vw(L, TM, + M) 
— EEE 
v (Lı + M)(L, + M) 
In the case of Fig. 106 B, in which the 
circuits are magnetically coupled, 


M 

v (Ly + L5)(Le + La) 

If we let (LILLY = L, and (La L. = L, 
pa M 

LvL. X Lp 


or k = 
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This relationship is the same as in the 
direct coupled case, and inductively coupled 
circuits may be considered as equivalent 
to direct-coupled circuits, having the same 
values of capacity and mutual inductance 
if we make L, Fig. 106 A equal to (L. - M) 
and L, Fig. 106 A equal to (L- M). 

For the case of capacitive coupling 


I 
wl y 


I I I I 
* om y 55) ( T a) 


= mutual capacity reactance. 


I 
wC y 


I I 
(K. + ats) 


I I 
ang ( + ae 


If C,=total capacity of circuit 1 (=C,+C,,) 
C,=total capacity of circuit 2 (=C,+Cy,) 


= capacity reactance of 
circuit I, 


= Capacity reactance ‘of 
circuit 2. 


baw Yar 
M 

The coupling of circuits similar to Fig. 106 A 
is varied by changing the inductance of 
coil M. If the inductance of M is increased, 
and the total inductance of the circuits 
I and 2 held constant, the coupling is in- 
creased or tightened. In the case of capaci- 
tive coupling Fig. 106 C, to increase the 
coupling the value of C should be reduced. 

When the coupling is very close, k is 
almost unity. If the coupling is negligible 
k is, of course, zero. : 


INDUCTANCE OF SINGLE LAYER COILS. 


HE inductance of a single layer 
coil may be calculated with the 
following formula. 

Lems =n*n*D?lk where 

7r 2 3˙1416 

n = the number of turns of 
wire wound per cm. 
length of coil. 
the mean diameter of 
the coil in cms. 


D = 


l = the total length of the 
winding in cms. 
k = a factor which depends 


upon the ratio of the 
diameter to the length 
of the coil. 


-- — “a 


D ; | 
if + is unity, the value of k is 0-6884. Other 
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values are obtainable from specially pre- 
pared tables. To bring the inductance 
(which in the above formula is given in cms.) 
to microhenries, AH, it is necessary to divide 
by 1,000. 

To design an inductance coil with the 
aid of the above formula is a bit of a problem, 
on account of the number of variables, and 
it is the object of the two sets of curves to 
enable anyone to design a coil, or to find the 
inductance of a given coil with ease. 

Upon referring to the curves it will be 
seen the horizontal line is divided to represent 
the length of the coil in cms. (/ cms.). Each 
curve has marked against it the diameter 
(D cms.) of the coil to which it refers. The 


L ; 
vertical line is marked z` The quantity £ 


represents the inductance of the coil in 
microhenries; the quantity n? represents 
the number of turns of wire per cm., squared. 

Curve sheet 1 should be used for coils of 
small diameter, and curve sheet 2 for coils 
of larger diameter. The longest coil which 
may be dealt with is 21 cms., and the largest 
diameter 20 cms. 

Examples will show the use of the curves 
quite clearly. 

(1) Suppose we have a coil 5 cms. in 
diameter and 7 cms. long, and it is wound 
with wire I0 turns per cm. 

l =7, D = 5, n = 10, n? © 100. 
Refer to the curve marked 5 (D cms.) and 


notice the point where the vertical line 
marked 7 (l cms.) cuts it. Look along this 


Da 


L- -i 8 
point and read off the value of ＋ in this 


case 1-31. Then the inductance is given by 
this quantity times n? or 131 X 100 
= 131 nH. | 
(2) Suppose the coil has the following 
dimensions l = 16 cms., D = 12 cms., 
n = I0 per cm. Referring to curve sheet 


2 . 
2, we find the value of „ 0 then L 
= 1:70 100 = 1700 UH. 
(3) We require a coil with an inductance 
of 1,000 „H, and it is decided to use wire 


which will wind 10 turns per cm. What 
would be suitable sizes for the coil ? 


L = 1,000 and n? = 100. 
L _ 1,000 
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Referring to curve sheet 2, the horizontal 
line joining the value of +, =rocuts through 


the diameters 20, 19, 18, 17, etc., down to 
7°5 cms., and we may therefore choose any 
of these diameters. Suppose we decide a 
diameter of 12 cms. is suitable, then the 


L : 
point where pz cuts the 12 cms. line, cor- 


responds with a length (/ cms.) of 10-6 cms. 
If we prefer a diameter of 8 cms., the length 
required is 18°8 cms. 

Me now know that a coil with a mean 
diameter of 8 cms. and a winding length of 
18-8 cms., wound with wire Io turns per cm., 
will have an inductance of 1,000 pH, or of 
course the coil may have any other diameter 
and length taken from the curves. W. J. 


Photo: Vandyke. 
The compact wireless receiving set owned by H.R.H. 


The Duke of York. It is installed at White 


Lodge, Richmond Park. 


mas 
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BIRMINGHAM’S NEW BROADCASTING STATION. 


Fhoto : Gec. Dawson. 


The new studio and transmitting station of 5 IT were formally opened on Saturday, August 11th, 

by Sër Herbert Austin, M.P. Our illustration depicts the control panels at Summer Lane Power 

Station, where the transmitter is installed. Other photographs, showing the interior of the st dio 
and the aerial, appear on pages 709 and 710. 


Photo : Geo. Dawson. 


The duplicate generator set at the new 51T. The transmitter is situated a mile away from the studio. 
c 
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Some Experiments Illustrating the Electrical 
Properties of Neon Lamps.“ 


By Puitip R. Coursey. 


EON lamps are, of course, well known 

for many commercial purposes, such as 

lighting artd for advertising purposes, 

both in small sizes — as in the case 

of the well-known Osram ‘“ Osglim ” 
lamps — and in larger sizes, which are now 
coming in for big street display advertisements 
(Fig. 1). Probably many present are aware 
of some of the properties of these neon lamps, but, 
as far as I am aware, nothing about them has been 
brought to the notice of the members of this Society 
at one of our meetings. Therefore, it may be of 
interest to try to demonstrate some of their proper- 
ties, and to point out what an interesting field one 
has in connection with them for experimental work. 
I am afraid it will not be possible this evening to 
show many of their properties, as such an attempt 
would take far too long, and would involve the 
use of rather more apparatus than is easy to fit 
up for a short lecture. 

The use of neon lamps as indicators of 
fairly small voltages, of high or low fre- 
quency, is, of course, not new. Professor 
J. A. Fleming long ago—i.e., long ago as we count 
time in radio matters—used long tubes containing 


Fig. 1. 


neon gas as detectors for his cymometer, or early 
pattern of wavemeter. The ordinary forms of 
“ Osglim ” lamps—the neon gas-filled lamps, such 
as are used for advertising purposes, and for some 


* The account of an experimental demonstration 
before the Radio Society of Great Britain on 
Wednesday, July 25th, 1923. 


illuminating purposes, and can be obtained with 
various designs inside them—can also be used as 
simple indicators of high frequency voltages. The 
neon-filled lamps have the advantage over some 
simple indicators that they do not require very 
much voltage to make them. function. About 
140 volts across their terminals is sufficient to 
start a glow in the gas, and they can be used as 
resonance indicators for simple forms of. wave- 
meters. 


I have fitted up here a simple spark trans- 
mitter, with which I will try to show that effect. 
It consists simply of an ignition coil, a spark 
gap, a condenser and an inductance as in Fig. 2. 
The wavemeter circuit consists simply of a coil 
of a standard plug-in type, connected in parallel 
with a variable air condenser, across the terminals 
of which the neon lamp is connected, In Fig. 2, L, 
is the plug-in coil, and C, the variable condenser. 
For wavemeter purposes the condenser C, should 
of course be calibrated, so that when used in 
conjunction with the calibration of the inductance, 
the wavelength can be found. By changing the 
plug-in coil, the wavelength tuning range can be 
altered at will. 

For the purposes of the demonstration damped 
waves from the spark gap S, and the oscillation 
circuit LC were used, but the method is even more 
readily applicable to C.W. transmissions, as in 
such cases the tuning becomes so much sharper. 

The neon lamp is connected across the terminals 
of the tuning condenser, so that it indicates reson- 
ance by glowing with the voltage induced in the 
wavemeter circuit, which voltage is of course 
greatest when the wavemeter circuit is in tune 
with the transmitter. 

In this way a very simple form of wavemeter or 
wave tester for transmitters can be made, and 
this is possibly the simplest way of using these 
lamps. | 

In order to show, if possible, some of ther 
physical properties, or rather their electrical 
properties, I will connect a lamp up with a milliam- 
meter to show the current which passes through 
it under different conditions. . 

A 220-volt D.C. supply circuit was used for this 
purpose, and was connected up with a lampholder. 
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into which the neon lamp could be inserted, and 
a moving-coil indicating instrument which was 
shunted so as to indicate on an appropriate scale 
the milliamperes flowing in the circuit, as sketched 
in Fig. 3. 

The neon lamp was inserted into the lampholder 
first in one direction and then reversed, and it 
was shown that in one case the current was much 
larger than the other. The ratio of the two currents 
for the particular lamp that was used was prac- 
tically J to 4. . 


LAMPHOLOER 


+ 
220 v. 0.C, 


Fig. 3. 


The difference is due to the difference in the 
areas of the two electrodes, since in one case the 
glow is spread over a much larger electrode area 
than it is in the other. From that one would 
expect that if the lamp is put on to an A.C. circuit, 
it would act as a rectifier. It will, in fact, do so. 

This was shown by connecting the previously 
used circuit arrangement on to a 220 volt, 50 cycle 
A.C.circuit instead of on to D.C., with the result that 
the milliammeter indicated a direct current of 
about 6 milliamperes. This direct current is 
really of course a pulsating one—or rather an 
alternating one having a larger wave in one direction 
than in the other. 

Hence the lamp can be used as a rectifier. 

It would be possible to charge small accumulator 
batteries through these lamps off A.C. mains. The 
method might be useful for experimental purposes, 
or for charging small cells for a high tension battery, 
for instance. That is simply a possible use rather 
than a necessarily very practical use for the lamps, 
but it serves to show their property of passing more 
current in one direction than in the other. 

‘The lamps also have another interesting property, 
which is that the voltage at which the glow com- 
mences in the gas is different from that at which 
it goes out. In other words, once you have started 
the glow, you can reduce the voltage on the lamp, 
and it will continue to glow. The luminosity in 
the lamp is due to the ionisation of the gas by the 
discharge passing through it, and it is a simple 
glow discharge. 

This effect was shown by arranging a circuit in 
the manner sketched in Fig. 4.4 A resistance R 


NEON TUBE 


Fig. 4. 
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and a potentiometer P were joined in series across 


a 220-volt D.C. circuit, the resistance R being 
adjusted so that about one half of the supply 
voltage was dropped across R and about half 
across P. Hence by moving the slider of P along, 
the voltage in the lamp circuit, as read by the 
voltmeter V, can be varied between about 110 
and 220 volts. With the slider over to the left 
and only 110 volts on the lamp no glow was visible 
in the lamp. On moving the slider to the right the 
glow suddenly commenced when a voltage of 
about 140 was reached. 

On reducing the voltage again by moving the 
slider of P back towards the left, the glow in the 
lamp persisted until the voltage had been reduced 
to about 120 volts, when it went out. 

The exact values of the striking and extinguishing 
voltages differ slightly in different lamps—depending 
probably upon the gas pressure in the bulb—but 
they are usually of about the values given above. 

There is therefore a pronounced difference 
between the voltage at which the lamp commences 
to glow, and that at which it goes out. That 
difference can be turned to some useful account, and 
one way in which it can be used is to make these 
If we make 
up a circuit consisting of one of these lamps con- 
nected through a resistance on to D.C. supply 
mains, and connect a condenser across the lamp, 
we can sce in the lamp the phenomena of the 
condenser actually taking an appreciable time to 
charge up and an appreciable time to discharge. 


Fig. 5. 


If we make the resistance and condenser values 
suitable, that effect can easily be seen. In the 
instrument shown, I have in the box an ordinary 
variable condenser, having a maximum value of 
about 0:00luF, and a resistance in the supply 
circuit of about half a megohm. It is connected 
to a 220-volt D.C. circuit. The arrangement is 
sketched diagrammatically in Fig. 5, in which R is 
the large series resistance in the supply circuit, 
and C is the variable condenser connected in 
series with R. The fundamental circuit is obviously 
R and C in series across the supply voltage, the 
effect of R being to cause the condenser C to charge 
up much more slowly than it otherwise would. 
The time taken for the condenser to charge up is 
determined by the product of C and R, this 
product determining the time-constant ” of the 
circuit. ie 

In series with the condenser C, was connected 
a telephone jack J, into which telephones could 
be plugged, or alternatively if desired, a coil or 
other apparatus could be similarly connected into 
circuit by the same means. 

When the circuit was switched on, a steady note 
was heard from the loud speaking telephone which 


7 


* 44 


702 THE WIRELESS WORLD AND RADIO REVIEW 


was plugged into J, the pitch of the note varying 
with the position of the condenser adjustment C. 

These changes of pitch are not a tuning 
phenomenon of the. ordinary kind, in which one is 
altering the capacity in an oscillation circuit, 
as the alteration in this case is an alteration of 
the time-constant of the circuit. With the arrange- 
ment shown, a 120-ohm loud speaker was used 
without telephone transformer. 

The production of an interrupted current by 
the neon lamp is due to the fact that, when the 
supply voltage is first switched on, the condenser, 
although only a small one, takes an appreciable 
time to charge up through the large resistance R, 
and nothing happens in the lamp until the condenser 
is charged up to a voltage across its terminals of 
about 140. At that stage the glow starts in the 
lamp. The lamp then glows, and the dis- 
charge through the gas draws the charge 
out of the condenser, and discharges it until the 
voltage drops to about 120, when the glow stops. 
The condenser is now free to charge up again until 
its voltage rises to about 140, and then the discharge 
starts again. This process goes on a number of 
times per second, which number is determined 
by the product of the capacity C and the resist- 
ance R. 

Actually, you see in the lamp what is apparently 
a steady glow, but the glow is really an intermittent 
one as may be seen by increasing the value of the 
condenser C. The bigger the capacity, the longer 
it takes to charge up, and the smaller the capacity, 
the less time it takes to charge up. By making C 
small extremely high frequencies can be produced, 
and, in fact, values right up into the radio frequency 
regions can be reached even with such a simple 
arrangement as that shown. It has been 
stated that these lamps have been used to produce 
several watts of C.W. energy for a 10-watt trans- 
nitter by using them in some such way as this. 

This arrangement of apparatus for generating 
intermittent currents has also another property 
which is quite useful at times, and that is that 
the current pulse that passes through the circuit 
is not a sine wave one; it has more of a square- 
shaped wave form—it starts suddenly, dies down 
somewhat, and then suddenly stops—and, owing 
to this fact, it has a lot of harmonics. Although 
we are apt to dislike harmonics sometimes when they 
occur in transmitting stations, they are often 
useful in laboratory experiments, and by making 
use of such a circuit arrangement, which is pro- 
ducing many harmonics, one can carry out some 
quite interesting experiments. Beats can be set up 
between the oscillations in circuits carrying currents 
produced by these lamps; and beats can be 
produced between these neon-lamp maintained 
currents and three-electrode valve circuits. All 
the phenomena associated with such effects can 
thus be reproduced in this way; while as a result 
the lamps can be employed in conjunction with 
many receiving and similar circuits which depend 
upon the use of such phenomena. Super-regenera- 
tive and other circuits depending upon the modu- 
lation of the incoming wave oscillations at some 
frequency other than their own are included in 
this category. 

The effect of the capacity across the lamp, 
and the fact that the discharge is intermittent can 
be seen by connecting a larger condenser across the 
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variable condenser C in Fig. 5. By increasing the 
capacity from 0-001 to 0-1 uF, the frequency of 
interruption becomes very much lower and can 
be seen by the eve. The pitch of the interruptions 
has now been reduced from an acoustic note to a 
very low frequency buzz. By using a still larger 
condenser, a considerable time elapses before 
anything happens—the time taken for the con- 
denser to charge up now being several seconds. 
By increasing the capacity to about 3 microfarads, 
and the resistance R to several megohms, the 
charging time can be made very long, and the 
lamp merely flickers once every few seconds. 

In this way, one gets a very simple visual 
appreciation of the time constant of a circuit, t.e., 
the time the current takes to rise up and to die 
down again. 

Electrical circuits of long time constants have 
been used in connection with relays and valves, 
and these lamps could possibly be used for making 
selective arrangements for relays at a receiving 
station, so that they will respond only to signals 
of a pre-determined number of seconds in length, 
and not to shorter or longer ones. That is merely 
one suggestion for the possible application of that 
effect in some practical way. 

Another way in which these lamps can be 
employed is to make use of their falling or negative 
characteristic. If the current passing through 
the lamp is measured for different voltages across 
the terminals, one can plot out the characteristic 
of the lamp. Unlike the characteristic of an 
ordinary resistance, these lamps have a slightly 
negative characteristic; in other words, increase 
of current means, not an increase of voltage, but a 
slight decrease. The smaller the current through 
the lamp, the higher the voltage across it. This 
effect can be used by connecting one of these 
lamps in series with the plate circuit of a valve; 
while it can also be used directly to produce 
oscillations if a sufficiently high D.C. voltage 1s 
applied to the circuit. 

We can, however, with a D.C. voltage of about 
200, connect one of the lamps into the plate circut 
of a three-electrode valve and make use of this 
effect to amplify the current changes which take 
place in the plate circuit of the valve, The tact 
that the lamp has a slightly negative charactenstic 
makes it act as an amplifier when employed in 
this way, because if the plate current of the valve 
tends to decrease, that automatically makes the 
lamp take more than its previous share of the 
available H.T. voltage, and this tends to further 
reduce the current passing through the three- 
electrode valve. 

This effect is made use of in the Anson relay, 
some details with regard to which have been 
published recently * 

The neon lamp may, however, be used in con- 
junction with a three-electrode valve to produce 
a somewhat different effect. It is well-known that 
when a potentiometer is included in the gnd 
circuit of a three-electrode valve, so as to render 
the grid more negative with respect to the filament, 
the normal plate current can be reduced either 
near to or actually to zero. Under these conditions 
the valve can be used to operate a relay, since the 
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* Wireless Morid, 12, pp. 35-37, April 14th, 1923. 
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Incidence of a signal impulse will cause an increase 
in the anode current which may be sufficient to 
operate a relay or some similar form of recorder. 


When special valves are used for this “ relay 
valve,” having the shape, size and disposition of 
their electrodes properly proportioned (such as 
is the case with the QX” and similar valves) it is 
possible to bring the anode current down very 
nearly to zero by the application of a few volts 
only to the grid circuit; but with most ordinary 
forms of receiving valve the negative voltage that 
must be applied to effect this result ainounts 
usually to a considerable number of volts—15 volts 
or more. The valve is then rendered rather 
insensitive to signal impulses, since these must be 
of very considerable intensity before they will 
produce on the grid sufficient voltage to bring the 
grid potential anywhere near zero—which con- 
dition ts necessary if the signal impulse is to give 
rise to an increase of anode current which will be 
sufficient to operate any relay in a reliable manner. 
Expressed in other words, this means that if the 
negative grid voltage is retained within reasonable 
limits so as to retain a moderate degree of sensitivity 
for the valve, there will still be a by no means 
inconsiderable flow of anode current. This will 
render diflicult the operation of a relay. 


By connecting a neon lamp in series with the 
anode circuit of the valve, it is easily possible to 
suppress most if not all of this anode current 
which flows when no signal is received. This 
can be done without sacrificing sensitivity to the 
signal impulses, and while retaining a sufficiently 
large signal current to operate a relay easily. 


This effect was demonstrated by arranging a 
two-valve receiver consisting of a detector and a 
note-magnifying valve to supply signal impulses 
to a relay valve having a neon lamp in its 
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anode circuit. The arrangement of this apparatus 
is sketched diagrammatically in Fig. 6. It consists 
essentially of two parts—the receiver proper which 
is drawn in above the dotted line running across the 
diagram; and the relay valve and auxiliary 
apparatus which is represented in tlie lower part 
of the diagram below the dotted line. The source 
of signals is represented diagrammatically only in 
the upper left-hand part of the diagram. For the 
purposes of the demonstration a Townsend wave- 
meter was used for this source. The receiver 
consisted of the detector valve V, provided with 
tuning circuit L, C,, and the usual grid condenser 
and leak C, R, and reaction coil L}. lts anode 
circuit includes the primary winding of the inter- 
valve transformer T,, the secondary of which is 
connected in the grid circuit of the note 
magnifying valve Vi. Terminals marked XX are 
the output terminals of this second valve. The 
anode circuit H.T.battery B, was 60 volts, and B,, 
6 volts. Ediswan type AR ” valves were used 
for V, and VI. 


The intervalve transformer T,, coupled the output 
circuit of the receiver to the grid circuit of the 
relay valve Va, which grid circuit also included 
the potentiometer P, fed from the 15-volt battery 
Bz. In the anode circuit of this valve Vz, was the 
milliammeter mA, the neon lamp, and the winding 
of the Weston relay R,. This circuit was fed from 
the 220-volt D.C. supply mains. 


The contacts of the Weston relay R, were in- 
cluded in a local circuit consisting of the 15-volt 
battery B, and the windings of a second, and more 
robust relay R,. Merely for convenience, in order 
to provide a simple indicator, the local contacts 
of the second relay R, included a 40-watt, 220-volt 
lamp fed from the 220-volt 50-cycle A.C. supply 
drawn from a motor generator. This particular 
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arrangement was used for convenience only, since 
providing the insulation of the relays is good, the 
same 220-volt D.C. supply could be used for both 
the neon lamp circuit and the indicator lamp of 
the second relay. 

The indicator lamp was employed as being 
symbolical of any apparatus that it might be 
desired to operate from the relays. 

When the buzzer of the Townsend wavemeter 
was started up, and the receiving circuit L, C, 
brought into tune, the milliammeter mA indicated a 
signal of 2 milliamperes, whereas prior to the signal 
the steady current flowing through the relay R,, was 
much less than 0-1 milhamp. This large change 
in anode current due to the signal easily operated 
the relays R, and R,, and caused the indicator 
lamp to light up. 

A further visual indication is also provided by 
the neon lamp, which lights up brightly on the 
passage of current through it when a signal arrives. 

In setting up this apparatus, the potentiometer 
P is first adjusted when no signals are being 
received, until the plate current of V, as read on 
the milliammeter is reduced almost to zero. The 
receipt of a signal of quite moderate strength then 
suffices to set up a considerable current flow through 
the relay valve V, and the relay windings. 

In the demonstration, a Mullard “ Ora ” valve 
was used for V,, although other valves can, of 
course, also be employed for this purpose. 

With this apparatus the neon lamp serves not 
only as a species of amplifier in conjunction with 
the valve, but also as a suppressor of the zero 
or spacing current through the relay when no 
signal is being received. A more effective change 
of current through the relay due to the signal is 
obtained in this way. 
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These lamps can be used as oscilloscopes to a 
limited extent. For instance, if one puts just 
enough voltage on to the lamp through a high 
resistance just to start the glow (so as to get md 
of the zero of 140 volts), and speech current is 
applied in addition, the amount of glow can be 
made to rise and fall with the intensity of the 
speech and with the wave form of the speech. 
The other evening I had it working on 2 LO, the 
speech currents being provided by a 3-valve 
receiver, and the neon glow light was flickering up 
and down in the lamp from a mere spot of light 
at the bottom to lighting up the whole electrodes. 
Some idea of the wave form of the speech currents 
can be obtained in this manner by viewing the 
glow through a rotating mirror. The scheme is 
indicated in Fig. 7. 
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Fig. 7. 


I do not claim any particular novelty for these 
experiments which I have shown this evening 
but I merely put them forward as a means of 
drawing them to the notice of the members of this 
Society, and, I hope also, as a means of inducing 
them and others to follow up what is an extremely 
interesting line of experiment and research. 


Wireless Club Reports. 


Contributions to this section are welcomed. 
Reports should be as concise as possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 
will receive special consideration witb a 
view to publication. 


An Asterisk denotes affiliation with the 
Society of Great Britain. 


Radio 


Tottenham Wireless Society.* 


The Society's third demonstration evening was 
held on Wednesday, August 8th, when interesting 
and instructive experiments were conducted to 
determine the characteristic curves of members’ 
valves. Various voltages were applied, readings 
taken, and the resultant curves drawn. Thanks 
are due to Messrs. Copsey and Ellis for the loan 
of various measuring instruments, panel and 
batteries. : 

Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Bruce Grove, Tottenham, N.17. 


Edinburgh and District Radio Society.* 


Thanks to the kindness of the Director of the 
Glasgow station of the B. B. Co., members of the 
Society had an opportunity of visiting 5 SC on 
Saturday, July 28th. 

First the studio was invaded by the 48 visitor, 
and the microphone and amplifier examined. 

The party then passed on to Port Dundas. 
where the transmitter is housed, and were shown 
the system employed in the production and modula- 
tion of 13 amps. of aerial current. 

The Society takes this opportunity of expressing 
its gratitude to the B.B.Co. and to the member 
of their staff at Glasgow who took so much trouble 
to make the visit the entire success which it un- 
doubtedly was. 

Hon. Sec., W. 
Edinburgh. 


Winkler, 9, Ettrick Road, 


The Southampton and District Radio Society.’ 

On Thursday, August 9th, the lecturer was 
Mr. Geo. Sutton, A. M. I. E. E., Secretary of the 
Experimental Wireless Association, Dulwich, whose 
subject was Wireless Gadgets.” This proved 
a very interesting and instructive topic, as was 
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apparent by the variety and number of questions 
asked relative to the ingenious contrivances 
exhibited. 

Mr Sutton showed how such common objects 
as empty cream cartons, ordinary rubber balls, 
meat skewers, etc., eould be utilised for wireless 
purposes, with results equal to those obtained by 
more orthodox and expensive articles. 

Two new members were elected. 

Hon. Sec., P. Sawyer, 55, Waterloo Road, 
Southampton. 


Brockley and District Radio Association. 

A most interesting lecture was delivered before 
the Society on July 27th, when Mr. G. A. Saunders 
lectured on “A Few Considerations of Aether, 
Electrics and Material Phenomena.” The lecture 
was highly instructive and greatly appreciated 
by all present. 

Hon. Sec., R. O. Watters, “Grove House, 
Brockley Grove, S.E.4. (Letters only.) 


The Q.S.T. Radio Research Society. 

This Society has just been formed for the benefit 
of bona fide experimenters, and the membership is 
to consist of twelve. The organisation is under the 
management of three officers, viz., the Hon. 
Secretary, Technical Secretary, and Technical 
Adviser. 

Experimenters wishing to become members 
should write to the Hon. Sec., 68, Elsham Road, 
Kensington. 
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The German Radio Club. 


That experimental wireless has caught the 
German imagination was well demonstrated at a 
meeting of the above club on June 27th, when 
550 members and friends assembled at the Technical 
High School, Berlin, to hear a lecture by Mr. Schade 
on The Theoretical Elements of Radiotechnics.” 

The lecturer dealt experimentally with the 
elementary principles of the subject, demonstrating 
the influence of magnetic lines of force on coils and 
the induction of a current in a coil by means of a 
bar magnet. 


A demonstration was given by Mr. Riepka of the 
construction of a simple receiver. 


Hon. Sec., Dr. Albert Neuberger, Neue Winter- 
feldstr 24, Berlin, W.30. 


Ipswich and District Radio Society. 


On Monday, July 3lst, a number of members 
enjoyed the first demonstration at headquarters 
of receiving without an aerial. 

The lecturer for the evening was Mr. F. J. Dyer, 
who devoted his remarks to wonderful accounts 
of the super-regenerative circuit devised by Major 
E. H. Armstrong. The results obtained from this 
circuit. might well induce the experimenter to scrap 
his existing set and construct an Armstrong 
Super. Using no aerial or earth, but simply the set 
as it stood on the table in the club-room, the 
audience clearly heard the London Broadcasting 


FORTHCOMING EVENTS. 


FRIDAY, AUGUST 24th. 

Gorton and District Wireless Society. Ordinary meeting. 
MONDAY, AUGUST 27th. 

Ipswich and District Radio Society. At 55, Fonnereau Road. Ordinary Meeting. 
FRIDAY, AUGUST 3ist. 


Wireless Society of Hull and District. 
Jarratt Street. 
Brockley and District Radio Association. 


At 7.30 p.m. 
Lecture: Ebonite,” by Mr. C. B. Snowden (President). 
At 8 p.m. At ‘Gladstone Hall,” New Cross Road, 


At the Co-operative Social Institute, 


S.E. Lecture by Mr. J. F. Stanley, B.Sc., A. C. G. I. 
SATURDAY, SEPTEMBER Ist. 
Ipswich and District Radio Society. Visit to Parkeston Land Station and Oversea Boats 


Wireless Station. 


The Orange Free State Radio Society. 

Readers will be interestéd to know that a radio 
society has been formed at Bloemfontein under the 
above title. Although the membership is still 
small, it is hoped that a wide circle of radio 
enthusiasts will soon be included. 

There are many difficulties in connection with 
experimental wireless in South Africa, but it is 
hoped that the majority will be overcome ere long. 

At present the Society possesses no apparatus of 
its own, but is using a set lent by the Hon. Secretary, 
Mr. Percy F. Symons. The set in question is quite 
efficient, and works exceptionally well on wave- 
lengths over 3,000 metres. The stations most 
frequently heard are PKX (Bandoeng), WSO, 
POZ, UFT and NPL. 

The officers of the Society are as follows :— 
President, Mr. Schwartz, c/o D.P.S., Bloemfontein ; 
Secretary, Mr. Symons, c/o Railway Telegraphs, 
Bloemfontein; Treasurer, Mr. Shaw, c/o D.P.S., 
Bloemfontein. 


station. The lecturer employed the blackboard 
frequently, much to the satisfaction of the members, 
and at the conclusion, questions were asked and 
answered. 

Hon. Sec., H. E. Barbrook, 46, Foundation Street, 
Ipswich. 


Barnet and District Radio Society. 

The Society was fortunate in having Mr. W. A. 
Saville, of New Barnet, as lecturer, on Wednesday, 
August 8th. Mr. Saville, who has been an ardent 
experimenter for several years, is now engaged in 
the manufacture of wireless components, and his 
lecture on “The Making of Coils” proved both 
entertaining and instructive. With the help of 
the necessary apparatus he demonstrated the 
methods of preparing basket, slab and honeycomb 
coils, at the same time speaking of the merits, or 
otherwise, of each type of coil. 

Mr. Saville brought with him a fine four-valve 
set which he had recently made, and during the 
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evening several successful demonstrations were 
given. He also showed an efficient single-valve set 
on which he consistently receives the time signals 
from Annapolis, U.S.A., and a neat crystal set, 
both of his own design and construction. 


The lecture was preceded by the usual Morse 
class, which has now become quite a feature of 
the: Society’s gatherings. 

Hon. Sec., J. Nokes, ‘‘ Sunnyside,” Stapylton 
Road, Barnet. 


Midhurst and District Radio Society. 


On July 17th the Hon. Secretary read a paper 
on the essentials of a receiving station, and an 
interesting discussion took place in which Mr. S. F. 
Broadway took a leading part. 


Hon. Sec., H. J. Dyer-Cossins, ‘‘ Hunsdon,”’ 
Midhurst. 
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New Radio Club in Antwerp. 

British amateurs will be interested to learn 
of the inauguration of a wireless club in Antwerp, 
which took place on July 29th in the Salons de la 
Croix-Blanche in that city. 

At the opening meeting, M. Robert Van Caster 
explained the aims of the Club. It has been 
founded by ten youthful enthusiasts with the 
idea of uniting the numerous amateurs in Antwerp 
and to increase their knowledge of the latest achieve- 
ments of the science. Lectures, discussions and 
practical working with apparatus will take place 
from week to week, and it is hoped that gratify- 
ing results will ensue. 

At the first meeting those present were able 
to enjoy broadcasting from the Eiffel Tower, 
Valloy, London and the Hague. 

Amateurs in this country will wish the new ven- 
ture every success. 

The Secretary is M. Maurice Meens, 17. 
de la Comédie, Antwerp. 


Place 


Ediswan Valve Manufacture. 


HE valves manufactured at the 
works of the Edison-Swan Electric 
Co., Ltd., called Ediswan valves, 
possess excellent characteristics 
and are well known to those who employ 
valve amplifiers. It will be remembered 
that Dr. Fleming, the inventor of the 
two-electrode valve, conducted his early 
experiments at the works of this Company, 


and during the war large numbers of valves 


were manufactured. 

The accompanying illustrations show por- 
tions of the valve assembly room, pumping 
plant and valve testing apparatus. The 
glass portion of the valve is manufactured 
in the Company's glass works. In the 
assembly room the valve elements are 
mounted on the stem, which consists of a 
glass tube carrying the supporting and 
connecting wires. The bulb is sealed at 
one end to the stem and at the other to a 
small glass tube. The pumping plant opera- 
tor deals with a batch of about 20 valves at 
a time. The tubes are sealed to other tubes 
connected with the exhaust plant. During 
pumping the bulb is heated, and the filament 
and anode are cach connected to a power 
supply so that the filament is burning 
brightly and the anode has a high tempera- 
ture. The operator is able to control the 
temperature of the elements and is responsible 
for obtaining the required degree of vacuum. 


* 


Valves are tested for filament current 
emission at definite anode voltages. The 
grid current is measured and serves to 
indicate whether the vacuum is good. 
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Valve testing. 
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One corner of the valve assembly room. Here the filament is connected to its supports, the grid is wound 
and mounted and the anode is welded to its support. 
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The valve pumping plant. Each operator deals with a batch of about 20 valves. The filaments are run at 

a high temperature and a high voltage is applied to the.anodes. The filament current of each valve 

is adjustable by the operator, and during the pum ing the current is varied according to the degree 
of vacuum. 


708 THE WIRELESS WORLD AND RADIO REVIEW — Avcvust 22, 1923 


MY EXPERIMENTAL RECEIVING SET. 


By G. S. WILSON ENDERBY, A. M. I. E. E. 


E all have our own ideas as 
to what we think is the best 
way of laying out our receiving 
stations. By describing our 
outfits and inviting criticism we obtain an 
exchange of ideas 
which after all is 
the root of the 
tree of progress. 
The layout 
of the writer's set 
is made fairly 
clear by the 
photograph. The 
loose coupled 
Burndept coil 
holder is placed 
on the top of the 
set. The valves, 
two H.F., detec- 
tor, and two L. F., 
at the top 


OAA 


— 


of main panel, are N 11 


controlled by a 
separate filament 
resistance. Be- 
neath valves and 
resistances are the 
switches which 
enable any num- 
ber of the valves 
to be used. 
Below these again 
are switches for 
controlling the 
H.F. transfor- 
mers, and the 
secondary tuning 
condenser, and 
lower still is the 
variable H.T. bat- 
tery switch, 
alongside which 
are the aerial and 
vernier condensers. At the bottom of the 
panel are potentiometer, reaction condenser 
and switch for providing reaction either on 
the aerial or the H.T. transformer. 


A 
A 
2 
2 
7 
? 


The upper panel on the left is at present 
a crystal set with two note magnifiers, 
below which is situated the H.T. battery. 
On the right is the instrument panel which 
provides the filament heating current. 
The table 
cabinet has been 
arranged to line 
up with the fur— 
nishing of the 
room, and is fitted 
with a small 
drawer which 1s 
extremely useful. 

The set is wired 
to a diagram given 
in The Wireless 
World and Radio 


3 Review, some 
N minor alterations 
OIN A +4 having been made. 
. When first put 

À i ç into commission 


on an aerial only 
20 ft. high, and 
with one or two 
adjustments no 
great difficulty 
was experienced 
in cutting out 
2 ZY barely one 
mile away. This 
was very different 
when the aerial 
was raised an 
additional 30 ft., 
when it was found 
necessary to em- 
ploy a filter and 
variable conden- 
sers for the H.F. 
transformers in 
order to cut out 
the local station. 

The programmes from all the British 
Broadcasting Co.’s stations can be heard 
at will. Paris and the Hague are received 
regularly. 
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Notes and News 


Following British practice, the German Govern- 
ment is instituting a service of wireless letters from 
Germany to New York. 

* * * * 

Stating that it is not a house of mirth,” the 
Warden of Sing Sing Prison (New York) has 
prohibited the installation of a broadcast receiver 
in the condemned cell. 

* * * * 

The Irish Dail has been approached by several 
firms anxious to form a broadcasting company. 
The position is at present indefinite. 

* * * * 

A Radio Society has been formed by the com- 
bined staffs of the T. O. T. group, comprising the 
London omnibus, tube and tramway companies. 

* * * * 


Experimental Working at Norddeich. 

It will be of interest to experimenters to know 
that Norddeich W. T. 
station, Germany, is 
now available for 
experimental long 
distance working be- 
tween the hours of 
0230-0430, 0800- 
1000, 1600-1800 and 
2330-0100, G. M. T. 
The station receives 
on a wavelength of 
2,050 metres, and 
transmits on 2,250 
metres. 


Broadcasting in 
Cape Town. 

The Cape Times 
states that the City 
Council is considering 
a scheme of muni- 
cipal wireless broad. 
casting, and that in 
this connection Sir 
David Graaff has 
offered to erect at 
his own expense a 
complete six kilowatt 
Marconi broad- .- 
casting station which he is willing to present to the 
city on certain conditions. 


Another Obstruction Case. 

A loud speaker demonstration at a chemist's 
shop in Neath, Glamorgan, brought a large crowd, 
and caused obstruction. The proprietor, Melville 
Thomas, was summoned on August 7th, but the 
charge was dismissed with costs, the prosecution 
being the first of its kind in the locality. It will 
be remembered that a similar case recently occurred 
in London, with the same result. 


British Association Meeting, September, 1923. 
The Annual Meeting of the British Association 
for the Advancement of Science will take place 


The opening ceremony at 51T. Sir Herbert Austin, M.P. 
is seen delivering his inaugural speech. On the extreme 
left is Mr. Percy Edgar, Director of the Station. 
Joseph Lewis, Musical Director, appears onthe extreme right. 


this year at Liverpool from September 12th to 
19th inclusive. The inaugural General Meeting 
will take place on Wednesday evening, September 
12th, when the President, Sir Ernest Rutherford, 
F.R.S., will deliver the Presidential Address on 
The Electrical Structure of Matter.“ In Section 
G (Engineering) there will be a discussion on 
Vocational Tests for Engineering Trades, while 
the address of the President of the Section, Sir H. 
Fowler, K.B.E., is to be devoted to Transport 
and its Indebtedness to Science.“ Among other 
lectures or discussions of more topical or local 
interest which appear in the provisional programme 
issued by the Association, we notice an address 
by the President of the newly-formed Section M 
(Agriculture) on Science and the Agricultural 
Crisis.” Sir W. H. Beveridge, K.C.B., Director 
of the London School of Economics, will speak on 
“ Unemployment and Population,” and Dr. W. L. 
Balls will add local 
colour to the de- 
liberations with a 
lecture on Cotton.” 

As in previous 
vears, the Meteoro- 
logical Department 
of the Air Ministry 
will give a demon- 
stration of the pre- 
paration of asynoptic 
weather chart. These 
charts form the basis 
of all modern weather 
forecasting (as has 
been pointed out in 
articles in this maga- 
zine), and the data 
for the charts will 
be received locally by 
W/T from the routine 
weather messages in 
code issued from the 
Air Ministry and 
other sources. 

It is hoped during 
the meeting to re- 
lease a pilot balloon 
carrying recording 
instruments, such as is used in investigating the 
upper air currents of the atmosphere. 


Photo : Geo. Dawson. 


Mr. 


Société Francaise d’Etudes de T.S.F. 

A laboratory has been opened for the use of 
the members of the Société d’Etudes de Télégraphie 
et de Téléphonie sans Fil, the headquarters of 
which are situated at 7, Rue Paul-Louis-Courrier, 
Paris. A full equipment of experimental apparatus 
has been installed, and the members are thus 
given an excellent opportunity for research work. 


Experimental Wireless in South Africa. 
.An extremely interesting account of difficulties 

encountered and overcome by wireless experimen- 

ters in South Africa has reached us from Major 
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S. G. Swart, resident in Middelburg, Cape 
Province. 


Major Swart arrived in South Africa in 1921, 
and at the earliest opportunity erected a receiving 
set. Having obtained a licence for transmitting 
and receiving, he got into touch with a Mr. Bolus, 
farming eight miles from the town, who soon 
constructed a five-valve receiver. 


After many: failures, our correspondent and his 
friend’ succeeded in receiving the weekly concert 
transmitted on Thursday evenings by Mr. Streeter, 
of Cape Town, a distance of over 400 miles, the 
intervening country being alternately mountain 
and veldt. This result is very creditable in view 
of the fact that the input at the transmitting 
station was only 30 to 40 watts. 

On the publication of this achievement numerous 
amateurs from all parts of the country signified 
their desire to carry out experiments with Major 
Swart’s station. Special efforts were next made 
to transmit to Port Elizabeth, where Mr. A. O. 
Harvey possessed a 
valve transmitter. 
An obstacle to this 
project was the fact 
that only 90 to 100 
volts could be raised, 
with the aid of dry 
batteries. Eventu- 
ally, however, Major 
Swart was able to 
make up a 180-volt 
H.T. accumulator by 
utilising the town 
D.C. supply. The 
two stations are now 
able to communicate 
by telephony. 

The next ambition 
of our correspondent 
is to organise a 
series of tests with 
the object of com- 
municating by re- 


lays to the Rand. 
Several amateurs are 
anxious to co- 
operate. 


The greatest bugbear for the experimenter is 
the prevalence of atmospherics. During certain 
times of the day, European stations are plainly 
audible, but generally these signals are almost 
entirely obliterated. 


Loud Speaker at Motor Cycle Trial. 

At the motor car and cycle speed trials which 
were held recently at Eastbourne, an interesting 
feature was the use of a “Sterling loud speaker 
to announce the results, the apparatus being fitted 
up by Messrs. Caffyns, Ltd., 56, Terminus Road, 
Eastbourne. 

The useful range was about 300 yards, with two 


stages of amplication (one “R” valve and one 
IL. S. 3 valve with 120 volts on the plates). 
~The result was considered excellent, and it is 


proposed to use the same loud speaker for future 
trials. 
Spanners for Wireless Experimenters. 

A cleverly designed set of spanners, also incor- 
porating a screwdriver and inch-rule is being, 
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marketed by Messrs. F. Line & Co., of Buckingham 

Street, Birmingham. Five spanners to fit all sizes 

of B.A. nuts are included, and are held together 

by a central screw. The price is ls. 6d. 

British Products at Canadian National 
Exhibition. 

We hear that Burndept wireless manufactures 
will be a prominent feature in the exhibit of British 
Products in charge of the British Trade Com— 
missioner, Mr. F. W. Field, Toronto, at the Canadian 
National Exhibition, August 25th to September th, 
1923. We take the opportunity of reminding our 
Canadian readers, that the address of Burndept 
of Canada is 172, King Street West, Toronto. 


Books and Catalogues Received. 


The ‘‘ Electrician ’’ Electrical Trades’ Direc- 
tory and Handbook, 1923. The Blue Book. 
4lst edition. (London: Benn Brothers, Ltd., 
8, Bouverie Street, E.C.4. 1,367 pages gen. 
Price 25s. net.) 

Falk, Stadelmann 
& Co., Ltd. 
(Efesca Electrical 
Works, 83, 85 and 
87, Farringden 
Road, EGLE 
Catalogues No. 496 
and No. 500, de- 
scribing Eiesca 
Wireless Com- 
ponents and Efes- 
caphone Valve and 
Crystal sets. 

Formo Company, 
22, Cricklewood 
Lane,N.W.2. Cata- 
logue of `“ Formo ” 


Wireless Compo- 
nents, which m- 
clude Intervalve 


Transformers, 
Variometers, Fila- 
ment Resistances, 
etc., etc. 

The Ever Ready 
Company (Great 
Britain), Limited. (Fver-Ready Works, Her- 
cules Place, Holloway, N.7.) Catalogue of Dry 
Cells and Batteries of every description, in- 
cluding those suitable for wireless work. 

The Wholesale Wireless Co., Ltd. (103, Far- 
ringdon Road, E.C.). “Economy by Wireless. 
An illustrated catalogue describing the Company $ 
sets. 

The Electric Appliances Co., Ltd. (7 and 5. 
Fisher Street, Southampton Row, W. C. I.) An 
ingenious folder, capable of taking additional 
information, illustrating and describing Eureka- 
phone“ wireless instruments. 

Radio Instruments, Ltd. 
New Oxford Street, W. C. I.) A 48-page illus 
trated catalogue giving particulars of the 
Company's extensive range of wireless apparatus 
for every purpose. l 

The Bowyer-Lowe Co., Ltd. Leaflets illustrateg 
and describing the new Bowyer-Lowe Wave 
meter, Mark I, and giving detailed instructions 
for use. 


Photo: Geo. Dawson. 


(12, Hyde Street. 
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PAGE FOR THE BEGINNER. 


Drilling a Panel to take a Multi-contact 
Switch. 


HERE it is required to place 

the switch-arm centre, drill one 

6 BA clearance hole. Now 

secure the jig on to the ebonite 
panel, through the hole marked A, with 
one of the contact 
studs, or a screw and 
nut. The next point 
to be considered is 
the number of studs to 
be used. Should the 
number be odd, set 
the jig so that the hole 
C comes immediately 
below the hole A. 
Now drill through the 
hole C, insert another 
contact stud to secure 
the jig in position, 
and drill hole B. Now 
remove the stud from 
C and move the jig 
round, so that C cor- 
responds with the 
hole just drilled, and 
drill through B again. The reason for 


stating that for an odd number of 
studs. C must be 


immediately below 

A is because should 
an even number of 
studs be used, the 
jig must be placed 
for the first stud 
hole, so that the 
centre line comes 
exactly between 
holes B and C. 
The jig has been 
set out for drilling 
both 3 in. and 
$in. between studs, 
using the holes B 
and C for z in. 
centres and C and 
D for } in. centres. 
The radius from A 
to B, C or D is 
11 ins. By the 
use of this jig any 


The template. 


— 8 


Setting out of the 
holes. 


number of holes for contact studs can be 
accurately drilled. Should the contact studs 
be 5 BA or 4 BA, the jig, of course, will 
have to be drilled to suit. 

M. L. F. 


* * * * 


The Vernier Condenser. 


In order to facilitate the adjustment of 
short wave receivers it is customary to 
employ a small variable condenser connected 
in parallel with the main tuning condenser. 
When the tuning condenser is connected 
in series with the aerial circuit of a receiver 
employing reaction the whole system is 
particularly susceptible to minute capacity 
changes. This is most marked when the 
hand is brought near to the tuning con- 
densers, and the. effect is accentuated 
owing to the fact that neither set of plates 
is at earth potential, unless the tuning 
condenser is connected in the earth lead, 
which is not usually to be recommended. 

The difficulty may be overcome to a 
considerable extent by connecting the vernier 
condenser in parallel with the tuning in- 
ductance, joining the movable plates to 
the earthed side of the inductance. An 
extension handle is a further refinement, 
and is advisable for wavelengths below 
about 200 metres. 

PAUL D. TYERs. 
* * $ * 


Ebonite. 


We are told that the shiny surface of 
ebonite sheet should be removed, because 
this surface is produced in manufacture 
by tinfoil sheets, which leave a partially 
conducting surface. Why do the dealers 
go to manufacturers who use such methods? 
I generally make a point of enquiring 
the ongin of materials I buy, but I think 
the public have a right to expect well-known 
firms to offer them tested and approved 
stuff. Now, it appears, we shall have to go 
about armed with a twist drill, a test tube 
and a phial of nitric acid. I can imagine 
at the next wireless exhibition the panels 
gradually assuming the appearance of 
Gruyere cheese before the show closes. 


H. E. ADSHEAD. 
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Correspondence. 


To the Editor of Tht WIRELESS WORLD AND 
RADIO Review. 


SIR, —As a member of the old Wireless Society 
of London since 1914, as well as the holder pro tem. 
of what is probably the most comprehensive 
experimental licence in the country, I regret that 
it should be necessary to enter a protest against 
the arbitrary “selection” of so-called repre- 
sentatives on the Committee of what is in name 
only the Radio Society of Great Britain. The 
reason given that election would take time, appears 
somewhat inadequate, as nobody, whether Radio 
Society members in the provinces or affiliated 
Societies, were ever consulted as to whether they 
desired any election. We are now bound in the 
eyes of the Post Office by a decision taken by 
London, and affecting to represent the Provinces. 
If I only speak for one area, I feel quite 
certain that such representation could never be 
recognised. 

q 

In addition to the above, it is necessary to point 
out that in a Society which affects to represent 
Great Britain, the proportion of 8 London to 4 
Provincial members in a Committee of 12, is hardly 
a true proportion of interests; it should be pointed 
out in this connection that the decision was again 
made in an entirely arbitrary manner by London, 


The extremely great representation of the 
Trade as against other members on the present 
Committee of the Radio Society of Great Britain 
is a matter on which considerable comment has been 
made already with no apparent result. As no 
statement has ever been made to account for this 
preponderance of trade members, others are left 
to draw their own conclusions. 


It is with regret that I have to point out that 
whilst a suggestion from the R. S. G. B. that they 
selected members pro tem. might” have been 
passed, at the same time the present dictation can 
hardly pass without comment. 


H. C. H. Bursury, Lieut. R.N. 


Crigglestone, Wakefield. 
August 13th, 1923. 


Calls Heard. 


Hammersmith. 


2 AJ, 2AM, 2AN, 2AQ, 2BM, 2 BV, 
2 BZ, 2CP, 2DC, 2DF, 2DP, 2DT, 2 Dx, 
2DZ, 2FG, 2FQ, 2FU, 2GL, 2GP, 2HT, 
21D, 2KF, 2KN, 2KT, 2KV, 2LI, 2LU, 
2 MF, 2 MI, 2 MK, 2 MO, 2 MR, 2 MT, 2 NH, 
2 NM, 2 NQ, 20D, 20M, 2 ON, 2 PO, 2 PY, 
2 QI, 2 QQ, 2 QS, 2 SH, 2SI, 2 SN, 2 SQ, 
SS, 2 SX, 2 SZ, 2TA, 2TI, 2TQ, 2 UC, 
UY, 2 VJ, 2VP, 2 VW, 2 WD, 2 WZ, 2 XL, 
XQ, 2 XT, 2 XZ, 2 YH, 2 YN, 2 YX, 2ZO, 
ZZ, 5 AC, 5 AP, 5 AQ, 5 BT, 5 BV, 5 CB, 
CP, 5 DK, 510, 5 HK, 50P, 5HY, 5 OQ, 
LF, 5 KS, 5 VP, 5 VM, 5 PU, 5 VR, 5 PD, 
IM, 6 HD, 6 HY. 


Aaah wb ty 


(H. Eade, Jr.) 


Twickenham. 

2 AH, 2 AJ, 2 AS, 2 BZ, 2 FQ, 2 FU, 2 HN, 
2 KF, 2 KV, 2 KZ, 2 MF, 2MI, 2 MO, 2MT, 
20M, 2 QQ, 2SF, 2 TI, 2VJ, 2 VS, 2VU, 
2 WJ, 2 XL, 2 XO, 2 XZ, 2YJ, 2 YR, 220, 
2ZZ, 5 AC, 5 BT, 5CB, 5CP, 5 FR, 5FU, 
5 HY, 510, 518, 5 KS, 5 LK, 5 LP, 5LF, 
5 MA, 5 NO, 5 ON, 5 OP, 5 OX, 5 PD, 5 PO, 
5 PR, 5 PU, 5SU, 5TB, 5 VD, 5 VM, 5VP 
6 IM, 6 Kl. 

(R. H. Ralls.) 


Sunderland. 
2 AW, 2 BR, 2 CN, 2 DF, 2 FN, 2 FU, 26, 
2 GR, 2 HF, 2 IJ, 2 IN, 2 IP, 210, 2 JF, 2 JR. 
2 JZ, 2 KF, 2 KW, 2 MF, 2 NA, 2 NM, 20D, 
2 OM, 2 PX, 2QP, 2 TA, 2 VI, 2 VR, 2VT, 
2 VX, 2 WK, 2 XR, 2 XU, 2 YQ, 5 BA, 5 BB. 
5 BV, 5 CU, 5 CX, 5 DT, 5 G8, 5 HD, 5 KO. 
5 LC, 5 MO, 5 Ol, 5 RB, 5 RZ, 5 VH, 5 VU. 
6 GI, 6 GO, OMX, OXA, OXY, OYB, OYD, 
OYS, 8AC, 8AQ, S AW, 8 BM, 8 BV, 

8 CF, 9 AN. 
(I. Harrison). 


Ben Rhydding, Nr. Leeds. 

2 AC, 2 AD, 2 AN, 2 AW, 2 AY, 2 BA, 2 BF, 
2 CV, 2DM, 2FN, 2FP, 2 FO, 2FX, 2FY, 
2 FZ, 2GG, 2GJ, 2GU, 2IN, 210, 2J0, 
2 JP, 2JZ, 2 KD, 2KF, 2 KW, 2 KX, 2LA, 


2LB, 2LF, 2LG, 2MB, 2NA, 2NM, 20D, 
2 OM, 2 ON, 2 OW, 2 PX, 2 OK, 2 RB, 2 RM, 
2 RY, 2 SH, 2SP, 2SZ, 2TA, 2 TB, 2TC, 
2TJ, 2TV, 2 UO, 2 US, 2 UT, 2 UV, 2UW, 
2 UZ, 2VO,2VT, 2VW, 2 WK, 2 WP, 2 XR, 
2 YF, 2YK, 2YT, 5AJ, 5 AZ, 5 BH, 5BV, 
5 BX, 5 CH, 5CT, 5CU, 5CX, 5DF, 5FT, 
5 GT, 5 GX, 5 HI, 51D, 510, 5 KO, 5 KZ. 
S MT, 5 NN, 5NQ, 5NS, 50D, 5 QM, 5RI, 
5 RY, 5 TS, 5 UD, 5 US, 5YN, 5 18, 5YY, 
6 BR, 6 GV, 8 AA, 8 AB, 8 AD, 8 AQ, 8AS, 
8 AV, 8 BF, 8 BM, 8 BN, 8 BV, 8 CK, 8TT, 
9 XB, 0 MX, ONY, ORD, 0 XA, OYS. 


° (E. Shackleton). 


West Bridgford, Nottingham. 

2 AW, 2 CK, 2 CZ, 2 DX, 2 FR, 2 GG, 26. 
2 HF, 2JO, 2NM, 2NP, 2PD, 2 PP, 2 Ol. 
2 TL, 2TV, 2VY, 2 VN, 2 WM, 2 XP, 5 CK. 
5 DN, 5 FU, 5 GS, 5KC, 5LT, 5 PU, 5 Z. 
8 AA, 8 BA, 8 BM, 8 BV, 8CS, 8 ZZ, O MX. 
ONY. 

(A. S. Gosling). 

Tamworth, Stafts. 

2 EB(?), 2 FH, 2 GZ, 2 HF, 2 HW, 2 IQ, 2 KO, 
2 KQ, 2 NA, 2 NO, 2 TM, 2 TN, 2 UQ, 2 UY, 
2 VC,2 WM,5FU, 5 IY(?), 5 KY, 5 YF. 


(Raymund W. Edwards). 


Who hears 6 QV ? 

Mr. A. Rich (6 QV) of 16, New Road, Ponders 
End, Middlesex, welcomes reports of the reception 
of transmissions from his station. Letters should 
be addressed to him at his private address. 


6 OZ. 

Mr. H. Thompson (6 OZ) of 7, Rye Street, 
Chorlton, Manchester, would be glad to receive 
reports from those who have heard his transmissions. 
He thereby hopes to detect a transmitter who has 
been making illicit use of his call sign. 


N t 
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Broadcasting Topics 


First Play Broadcast in France. 

In selecting the first complete play to be broad- 
cast in France, L’Ecole Supérieure des Postes et 
Télégraphes showed excellent taste. On August 
Oth, this well-known station transmitted a per- 
formance of Molière's Le Médecin Malgré Lui.“ 
How many British listeners-in heard the play 
complete ? 


Forthcoming Items at 2 LO. 

Tuesday, August 2\st.—9.0. Major G. C. Horne, 
F.S.A.Scot., ‘‘ Roman Britain.” 

Wednesday, August 22nd.—7.15. 
Haddon, “ Dramatic Criticism’’; 9.0. Mr. D. 
Holden Shipway, L.D.S., R.C.E., Industrial 
Dentistry: 6.45. Mr. Ed. Salmon, Editor of the 
official publication of the Royal Colonial Institute, 
“ Topical Empire Chat — not attending in person. 

Thursday, August 23rd.—7.15. Mr. Percy Scholes, 
„ Musical Criticism.“ 


Mr. Archibald 


A SMILE FROM HOLLAND. 


“f 


The above photo comes from Amsterdam, where 
2 LO has been clearly reccived on 2 valves 
(Detector and L.F.) 


Swedish Broadcasting. 

A new broadcasting Company—the Svenska 
Rundradiobolaget—is being founded at Stockholm 
with a capital of Kr. 1,000,000 minimum and 
Kr. 3,000,000 maximum, says Reuter. Among the 
founders are :—Allmaenna Telefonaktiebolaget L. M 
Ericsson, Allmaenna Svenska Elektriska Aktie- 
bolaget, A.E.G., and Nordiska Kompaniet. 


Birmingham’s New Broadcasting Station. 
The new studio of 5 IT which, as already an- 
nounced, was opened on August llth, is situated in 
New Street, in the centre of the city, and the 
convenience of the site will be .appreciated by 
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artistes and others who had formerly to proceed to 
Witton, three and a-half miles distant. The 
accommodation at New Street consists of a studio 
some 25 feet square, a reception room, rooms for 
the band and the modulator panels, together with 
offices for the Director (Mr. Percy Edgar), the 
Assistant Station Director (Mr. H, G. Casey) and 
the Musical Director (Mr. Joseph Lewis). 

The transmitting plant, which is installed at the 
Summer Lane Power Works, is about a mile from 
the studio and is contained in two rooms, one 
housing the motor generator sets and the other 
the control panels. 


Broadcasting 


PROGRAMMES ARE BROADCAST FROM 
FOLLOWING EUROPEAN STATIONS :— 


GREAT BRITAIN. 

LONDON 2 LO, 170 metres; MANCHESTER, 2 ZY, 385 metres 
BIRMINGHAM, 5 IT, 420 metres; CARDIFF, 5 WA, 353 metres; 
NEWCASTLE, 5 NO, 400 metres; GLASGOW, 5 8C, 415 metres. 
Regular morning and evening programmes, particulars of which 
appear in the daily press. are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Weckdays, 11.30 a.m. to 12.30 p.m. (2 LO only), 
3.30 to 4.30 p.m., 5 30 to Ir p.m. Sundays, 3 p.m. (2 LO only) 
8.30 to 10.30 p.m. . 


THE 


FRANCE. 
PARIS (Eiffel Tower), FL, 2,600 metres. 
Meteorological Forecast; 12.15 p.m., Meteorological Report and 
Forecast; 3.30 p.m., Financial Bulletin (Paris Bourse); 6.10 
p.m., Concert; 7.20 p.m., Meteorological Forecast; 11.15 p.m., 
Meteorological Report and Forecast. Sundays, 6.10 p.m., Con- 
cert and Meteorological Report. 


Daily, 7.40 a.m., 


LEVALLOIS-PERRET (Radiola), 8FR, 1.780 metres. Sundays 
2 to 3 p.m., g to 10.30 p.m., Concert. Weekdays, 12.40 p.m. 
Concert; 5.5 p.m., Financial Bulletin; 5.15 to 6.15 p.m. 


Instrumental Music: 8.45 
pam., Concert. 
Dance Music. 

ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tuesday and Thursday, 8.30 p.m., Concert. Saturday, 2.30 to 
7. 30 p.m., Concert. 


LYONS, YN, 3. 100 metres. 


Gramophone records. 


p. m., Miscellaneous News; 9 to 10 
Thursdays and Sundays, 10 to 10.45 p. m., 


Weekdays, 10.45 to 11.15 a.m. 


HOLLAND 
THE HAGUE, PCGG, 1.05 metres. 5 
Concert. Monday and Thursday, 8.40 to 9.40 p.m., Concert. 
THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres, 
Tuesday, 7.45 to 10 p.m., Concert. Sunday, 9.40 to 10.40 a.m., 
Concert. 


THE HAGUE (Velthuyzen), PCKK, 1,050 metres. 


8.40 to 9.40 p.m., Miscellaneous. 


IJMUIDEN, PCMM, 1,050 metres. Saturday, 8.40 to 9.40 p.m. 


Concert, 


AMSTERDAM, PA 5, 1,050 metres. 
p.m., Concert and News. 
ELGIUM. 


BRUSSELS, BAV, 1,100 metres. Working days, 1 pm., 
Meteorological Bulletin. Daily, 5.50 p.m., Meteorological Bulletin; 
Tuesday and Thursday, ro p.m., Concert. Sunday, 7 p.m., Concert. 


Sunday, 3 to 5 pm 


Friday, 


Wednesday, 8.10 to 9.10 


GERMANY. 

BERLIN (Koenigswusterhausen), LP, Sunday, 2,700 metres, 
11 a.m. to 12 noon, music and speech ; 4.000 metres, 12 noon to 
I p. m., music and speech ; Daily. 4.000 metres, 7 to 8 a. m., 12 to 
1. 30 p. in., 5 to 6.30 p. m., Financial and other news. 

EBERSWALDE (2,930 metres), Daily, 1 to 2 p. m., 8 to 9 p.m. 
Tuesday and Saturday, 6. 30 to 7. 30 p. m., Concert. 

CZECHO-SLOVAKIA. 

PRAGUE PRG, 1.800 metres, 8 a.m., 12 noon and 4 p.m., 
Metcorological Bulletin and News. 4,500 metres, 10 a.m., 3 p. in. 
and 10 p.in., Concert. 


SWITZERLAND. 
GENEVA, HB1, 900 metres. Daily, 6 to 8.30 p.m., Concert 
(“Utilitas ”). 
LAU HB 2, 1,350 metres. Daily, 6 to S. 30 p.m., Concert 
(“ Utilitas ”). 
* British Summer Time is given in each case. 
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NEW DEVICES. 


Unspillable Accumulator. 


HE problem of rendering unspillable 

anaccumulatorcontaining liquid electro- 

lyte may be solved as shown in the 

accompanying photograph. A celluloid 

tube is passed through the case and 
between the plates from top to bottom of the cell. 
A celluloid rod standing in this tube is arranged 
to press against a spring, to which a rubber cork 
is attached. When the accumulator is stood upon 
the bench, the cork is raised, thus uncovering the 
vent hole, whilst when the accumulator is carried in 
the hand, or should it fall over on to one of its 
sides, the rod under the pressure of the: spring 
permits the cork to seal the vent. 


A Paper Template. 


The illustration below is of a template which, 


when attached to the face of an ebonite panel, 
permits of accurately setting out the location 
of the legs of a valve holder. An important 
point to bear in mind in the use of paper templates 
for the precision working such as is necessary in 
wireless instrument work, is that if paper is 
moistened for the purpose of attaching it to the 
ebonite, serious contraction and distortion takes 


TEMPLATE. 


(lotemi aphred fer.) 


VALVE 


Template for setting out the location of valve legs. 


place. True one often finds instances where 
paper templates are used by the beginner, and 
even recommended in the press, yet if the 
amateur instrument maker takes a serious interest 


The unspillable accumulator. 


in his work he soon learns that the use 
of moistened paper is a hopelessly 
inaccurate method which is -never 
adopted by the skilled worker, and 
rather indicates a lack of acquain- 
tance with instrument making or 
disregard for accuracy. The Bay- 
Brooke Co., realising this difficulty, 
supply the template attached to a 
linen backing. The paper is held 
to the backing by means of a rubber- 
like compound which does not permeate 
into the paper and thus cause dis- 
tortion. The template can be pulled 
off from the linen quite easily and at- 
tached to the panel, from which it 
can be peeled away when the location 
of the holes has been centre-punched. 
The two circles shown represent 
the space which must be allowed 
for the tubular and spherical type 
of valves. The introduction of this 
device should prove a great help 
to the experimenter who builds his 
own apparatus. Templates are sup- 
plied for setting out the drilling 
positions for various instruments and 
components. 

Cross lines are provided which must 
be arranged parallel to the sides 
of the work. A complete template 
suitable for constructing a multi-valve receiver 
should prove of great help to those experimenters 
who do not possess the elaborate equipment 
necessary for accurate marking out. 
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QUESTIONS AND ANSWERS 


% A. A. B. (London, N.W.8) asks (1) For a 
diagram of a five-valve receiver, employing three 
high frequency, detector, and one low frequency valves 
with switches for cutting out each of the high frequency 
valves. The set is required for use with a frame aerial. 
(2) What is the difference between a large frame aerial 
with'a small number of turns and a small frame aerial 
with a large number of turns. (3) If the three coils 

used in a three-coil holder are for the aerial 
anode and reaction inductances. (4) If the con- 
struction of an article, the design of which has been 
patented, constitutes an infringement of the patent 
when the article ta not made for sale. 

(1) A suitable diagram is given in Fig. 1. The 


tuned anode method of high frequency coupling 
is employed, with reaction to the first anode 
inductance, and double pole change-over switches 


will have a wavelength range of 150 to 3,000 metres. 
(2) For particulars of a single-layer cylindrical 
anode coil, with tappings, to cover a wavelength 
range of 150-3,000 metres when tuned with a 
0-0002 uF variable condenser. (3) What will be 
suitable dimensions for a reaction coil to couple with 
this anode coil. (4) What is the best H.T. voltage 
for the Ediswan A. R.“ and M.O. “R” type 
valves when used as H.F. amplifiers. 

(1) We suggest that you wind two layers of 
No. 26 D. C. C. wire on a former 4” in diameter and 
7“ long. Take 10 tappings, the first from the 
twentieth turn, and the rest equally spaced along 
the coil. (2) We suggest that you wind a layer 
of No. 30 S.S.C. wire on a former 3” in diameter 
and 8“ long. Ten tappings should be taken, the 
first from the fifteenth turn, and the rest equally 


r.+0 


a 
— x 
U 


Fig. 1. HA. A. B. (London, N. W. 8). A five · valve receiver for use with a frame aerial. Three H.F., 
detector, and one L.F. valves are employed, with switches for varying the number of valves in circuit. 


are provided for cutting out the high frequency 
valves. (2) To receive short wavelength trans- 
missions, the frame should be as large as con- 
venient. The object should be to make the natural 
wavelength of the frame as near as possible equal 
to the wavelength of the signal to be received. 
If a small-sized frame is used, obviously a large 
number of turns will be required. If a large frame 
is used a smaller number of turns will be required. 
The turns should be placed about $” apart. We 
would refer you to the Radio Experimenters’ 
Handbook,” Part 2. (3) The three-coil holder is 
intended, as a rule, to accommodate the aerial, 
closed circuit, and reaction coils. (4) Under the 
circumstances, we believe no infringement of a 
patent is involved. 


% E. A. P.“ (Whitkirk) asks (1) For particulars 
of an aerial tuning inductance of the cylindrical, 
single layer type, fitted with a dead-end switch, which, 
when tuned with a 0-0005 pF variable condenser, 


spaced along the coil. (3) A suitable reaction coil 
might be constructed by winding a layer of No. 30 
S.S.C. wire on a former 23“ in diameter and 6” long. 
This should be arranged to slide inside the anode 
coil. (4) For the Ediswan A.R.” type, a suitable 


value would be up to about 60 volts, and for the 


M.O. “ R' type, about 70 volts. 


‘s CHARDON ' (Glasgow) asks for an expla- 
nation of a defect in an accum : 

Provided that the accumulator has been charged 
at the correct rate, the trouble to which you refer 
probably arises from impure acid. We advise you 
to thoroughly clean the interior of the case, and 
refill with pure acid, diluted to the correct specific 
gravity with distilled water. 


‘*AERIAL *°’ (Southport) asks (1) Which 
Igranic cous are required in a receiver employing 
a single circuit tuner, with one H.F. valve, tuned 
anode coupled, in order to tune from 1,000 to 2,800 
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metres. (2) Which coils of the same type will be 
necessary for wavelengths from 450 to 1,000 metres. 
(3) How is a potentiometer connected to two H.F. 
valves. (4) When satisfactory reception from all 
the British broadcast stations can be obtained with 
an tndoor aerial, would a good outdoor aerial be 
an improvement. 


(1) A No. 250 coil will cover this range when a 
series parallel switch is used in conjunction with 
an aerial condenser of 0-001 mfd. capacity. Two 
anode coils will be required, a No. 200 and a No. 300. 
A No. 150 or 200 will be suitable for the reaction 
coil. (2) The aerial inductance will be a No. 100 
or No. 150 anode inductance. (3) The method of 
connecting a potentiometer to H.F. valves is 
indicated in Fig. 3, page 226 of the issue of May 
19th, 1923. (4) The use of an outdoor aerial will 
make a great improvement. 


t S.B.” (Norway) asks (1) For a diagram of 
a seven-valve receiver employing 3 H.F., detector, 
and 3 L.F. valves, the H.F. valves to be tuned-anode 
coupled. Switches are required for cutting out 
all valves. (2) How is i possible to shield the 


H.F. stages. 
(1) The diagram is given in Fig. 2. (2) The 
different stages of H.F. amplification may be 


enclosed in metal boxes, which should totally 


Fig. 2. 


„S. B.“ (Norway). 
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to use with this coupler. (2) What valves do we 
advise for use as L.F. and H.F. amplifiers. (3) 
How should the coils mentioned tn question (1) be 
connected for the purpose mentioned. 


(1) We suggest that you wind a layer of No. 20 
D.C. C. wire on a former 33“ in diameter and 9” 
long. Take ten tappings, the first at the 20th 
turn, and the rest equally spaced along the coil. 
(2) The “R” type valve gives satisfactory results 
as a low frequency amplifier. For H.F. amplifica- 
tion we suggest that you employ the “ V.24” 
type, which is specially designed for this purpose. 
(3) The outer coil should be connected in series in 
the anode circuit of the H.F. valve, and the other 
coil in series in the anode circuit of the detector 
valve, the coils being magnetically coupled. See 
Fig. 4, page 331, of the issue of June 9th, 1923. 


F.I.V.” (Keighley) asks (1) With reference 
to the diagram given on page 293 of the issue of 
June 2nd, which are the input and cutput terminals 
of the intervalve and telephone transformers. (2) 
Which terminal of the high resistance telephones 
should be connected to positive H.T. (3) To which 
terminal of the telephone transformer should the 
positive terminal of the low resistance telephones 
be connected. 


(l) and (3) The primary windings of the inter- 
valve transformers are those connected in series 


200. 7 


Diagram of receiver with three stages of H. F., rectifier, and 


three note magnifiers, 


enclose each stage apart froin the small spaces 
required for connections. Spacing is usually quite 
effective. 


‘t A.P.C.” (Catford) has a loose coupler, 
particulars of which he gives. He desires to use 
this loose coupler for the anode and reaction inductances 
and asks (1) For dimensions of a suitable A. T. I. 


with positive H.T. The terminal marked O.P. 
is connected to positive H.T., O.S. to grid, LS. 
to negative L.T. The terminal marked O.P. of the 
telephone transformer is connected to positive 
H.T., I.P. to plate, O.S. to positive terminal of 
L.R. telephones. It is really not very important. 
(2) The positive terminal of the telephones should 
be connected to positive H.T. 


Avaust 22, 1923 


‘*ZUNT '' (Cheshire) asks (1) For a diagram 
of a seven-valve receiver employing one H.F., detector, 
and five L.F. amplifiers, using only two L.F. 
transformers. 


(1) Your query is not at all clear, and it is not 
possible to give you a circuit such as that asked 
for. If you desire to use five L.F. valves, it will be 
necessary to obtain five L.F. transformers. We 
think you will have considerable difficulty in 
obtaining satisfactory results with five stages of 
L.F. amplification. In general, we do not recom- 
mend the use of more than two stages of transformer 
L.F. amplification, which when correctly arranged 
will produce all the amplification required. 


A. K. J.“ (Woolwich, S.E.) asks for thé 
identity of 5 RN. 


We regret we have not received the authority of 
the licensee to publish part iculars of this station. 


—— 
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similar to that described in the reply to ‘‘ East 
Boldon ’’ (Newcastle), in the issue of May 12th, 
1923. (2) Which types of valves are suitable for 
use in this receiver. 

(1) The L.F. transformers may be constructed 
as follows: On an iron wire core $” in diameter 
and 3” long, wind 15,000 turns of No. 42 S.S.C. 
wire for the primary winding, and 40,000 turns of 
No. 44 S.S.C. wire for the secondary winding. 
Care should be taken in the insulation of the 
primary winding from the core, and of the secondary 
winding from the primary winding. (2) The H.F. 
valve may be of the V.24” type, and the two 
L.F. valves of the R type. 


J. S.“ (S.S. ‘‘ British Advocate) asks 
a number of questions. 

You should consult a good wireless textbook. 
There are a number of such textbooks available, 
and a catalogue will be sent you post free on 


Fig. 3. E.J.” (Brondesbury N.W.6.). 4 three-valve receiver employing one H.F., detector, and one L. F. 
valves. The H.F. and L.F. valves may be switched out of circuit by means of double pole change-over switches: 


A. A. E. (Bath) submits a diagram of a two- 
valve receiver employing double magnification, and 
asks (1) For criticism of the diagram. (2) Will 
the reception with this receiver be as loud as with a 
four-valve receiver employing single magnification ? 

(1) The diagram is correct. (2) When properly 
adjusted, the results obtainable with the double 
magnification receiver should equal those obtainable 
with a normal three-valve arrangement. 


„E. J.“ (Brondesbury N.W.6) asks (1) For 
a diagram of a three-valve receiver employing one 
stage of H.F., tuned anode coupled, detector, and 
one L.F. valve, with reaction to anode inductance 
or aerial tuning inductance as required. Switches 
are required for cutting out the H.F. and L.F. valves, 
also a stand-by tune switch. 

(1) The diagram is given in Fig. 3. 


„T. T.“ (Wednesbury) asks (1) For detuils 
of the construction of transformers for use in a receiver 


application to the Wireless Press, Ltd., 12-13, 
Henrietta Street, London, W.C.2. 


H. J. E.“ (Sutton Coldfield) submits par- 
ticulars/ of a three · valve receiver he is using, and asks 
(1) Would a receiver constructed on the Neutrodyne”’ 
principle, as described in the issue of April 2let, 
1923, give results equal to his present receiver, 
and equal to the three-valve receiver described by 
Mr Ferguson in the issue of May 5th, 1923. (2) 
With reference to the H.F. transformer described 
on page 71 of the issue of April 21st, 1923, how is 
the primary winding wound relatively to the secondary. 
(3) What is the most effective way of eliminating 
atmospherics. — 

(1) A receiver carefully constructed on the 
“ Neutrodyne principle will give equal or rather 
better results than either of the two receivers 
mentioned. (2) The windings are wound in 
the same direction. (3) We would refer you to 
the articles which have appeared on atmospherics 
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from time to time in this journal. See issues 
of July 7th and 14th and August Ist, 1923. 


J. F. L.“ (Norwood) gives details of one 
method of insulating the wiring of the H.T. leads in a 
receiver which he proposes to adopt, and asks (1) Is 
the method suitable, and would it be advantageous 
to employ it for the whole of the wiring in the receiver. 

(1) The proposed method of insulation will be 
quite suitable. It is not necessary to use 
such elaborate insulation for the whole of the wiring 
of an ordinary receiver. 


J. O. S.“ (London, N.6) asks (1) With 
reference to the wavemeter described by SRL in the 
issue of May 19th, 1923, what is a suitable size for 
the rotor. (2) What is a suitable winding for 
the air core choke coil. (3) What are suitable 
windings for a microphone transformer. 

(1) and (2) The rotor may be 3” in diameter. 
It should obviously be so large that it 
just clears the inside of the stator. The choke coil 
may be two or three basket coils of 60 turns of No. 
30 S.S.C. each, or a three-pile winding of No. 28 
S.S.C. on a 2” diameter ebonite, former !“ in 
length. (3) On an iron wire core !“ in diameter 
and 4” long, wind 200 turns of No. 22 S.S.C. 
wire for the primary winding, and 20,000 turns 
of No. 40 S.S.C. wire for the secondary winding. 


‘*RADIOPULGAR ”’ (Fulham, S.W.) asks 
(1) When using a three valve H.F. amplifier with 
tuned anode coupling, should the reaction coil be 
coupled with the first or third anode inductances. 
(2) Lf the reaction coil is coupled to the first anode 
inductance, ts there any objection to putting an anode 
resistance in the third anode circuit, and connecting 
a crystal detector and the telephones across this 
resistance. If so, what is a suitable value of the 
resistance when using D. E. R. type valves. (3) 
To make the receiver as selective as possible, which 
of the following two methods of tuning would be more 
suitable—a two-circuit tuner and one tuned anode 
H.F. coupling, or a single-circuit tuner and two 
tuned anode H.F. couplings. (4) Are certain 
switches as advertised in this journal satisfactory. 

(1) The reaction coil should preferably be coupled 
to the first anode inductance. (2) The resistance 
capacity method of coupling valves is not recom- 
mended for short wavelength work. (3) It would 
be preferable to employ a two-circuit tuner, and 
one tuned anode. (4) The switches are satis- 
factory. 


J. P. G.“ (Shrewsbury) asks (1) and (2) For 
details of the windings required on a frame aerial, 
3 ft. square, using No. 16 wire, which will tune to 
a wavelength of 400 metres with a 0-00luF 
variable condenser in parallel. 

(1) and (2) We suggest that you wind the frame- 
with 10 turns of the wire mentioned, the spacing 
being 4“. 

„S. B.“ (Midhurst) asks (1) With reference to 
Fig. 61 in “The Amateurs’ Book of Wireless 
Circuits,” would we give this circuit with the following 
alterations: Reactance to first H.F. valve, and 
switch to cut out second valve if required. (2) To 
which terminal of the L.T. battery should the grids 
of the L.F. and H.F. valves be connected. Also 
would it be preferable to use a potentiometer for the 
H.F. valves, and grid cells for the L.F. valves. 
(3) Is it possible to use a variable grid condenser in 
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conjunction with a variable grid leak. (4) With 
reference to Fig. 56 in “The Amateurs’ Book of 
Wireless Circuits, is the switching of the H.F. valves 
correct, or should the grid leak and condenser be 
disconnected when switching out a H.F. valve. 

„J. M. (Manchester) asks (1) For a diagram of 
a receiver employing one H.F. valve, with crystal 
rectifier. (2) Which is the more selective form of 
tuner to employ of the basket and honeycomb coil 
types. (3) Which type of crystal detector ull be 
suitable for use in the circuit mentioned in question (I). 


at} 


Fig. 4. J.M.” (Manchester) A receiver with one 
H.F. valve, and employing crystal rectification. 


(4) Is it possible to energise the aerial when using . 
this receiver. 

(1) The diagram is given in Fig. 4. (2) Either 
type of coil will give satisfactory results. (3) A 
carborundum or perikon detector. will be found 
quite suitable. (4) It is possible to energise the 
aerial when using this type of receiver, but with 
ordinary care in handling, no trouble will be caused. 
NOTE —This section of the magazine is placed 

eat the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules: (I) Each question should be numbered and 
written on @ separate sheet on one side of the paper, 
and addressed ** Questions and Answers,” Editor, 
The Wireless World and Radio Review, 12 13. 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the Questions and Answers” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The nume and address of the querist, which is for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of is., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the marti- 
mum which may be sent in at one time. 
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PASSED BY THE POST OFFICE 


A FEW OF THE DIFFICULTIES MET WITH IN CARRYING OUT THE REGULATIONS 


T is quite obvious that the Post Office meant well when it decided to test receiving 

apparatus in order to make sure that in use it would not cause interference. The 

task has proved an exceedingly difficult one, as it is not possible to so restrict the user 

that he cannot change a valve or a coil, and by so doing he may so modify the 
action of the apparatus that it oscillates vigorously. There is no high frequency amplifier 
yet designed that will not energise the aerial circuit. 


The problem of judging the technical ability of an individual to determine his suitability 
for the award of experimental facilities, would be an even more formidable task than 
deciding whether or not manufacturers’ receiving apparatus is capable of causing inter- 
ference. It is doubtful if the issue of experimental licences can be restricted in any way, 
even though many amateurs may agree that it might be desirable. Just as full experimental 
facilities are awarded to the manufacturers and research companies who are working for 
the purpose of satisfying their shareholders, so must a private individual be permitted 
to conduct research at home, for he is labouring in the hope of finding something new 
which may, perhaps, mean a considerable gain to him. As the experimenter will go ahead, 
while the non-technical home constructor may in the near future be restricted, everything 
turns upon the definition of the qualifications of an experimenter, and to define the necessary 
qualification is extremely difficult. Up to the present, the Post Office has taken every care 
to satisfy itself as to the ability of the applicant before an experimental receiving or 
transmitting licence is granted to him, but with the existing method of award of the ex- 
perimental licence the task must be rather difficult. It is a common occurrence for this 
Journal to receive a request from a person who is making application for such a licence 
asking that he may be informed as to suitable replies he can make to the questions on 
the application form. Every experimenter must have been asked at some time or other 
by a would-be experimental licence holder: ‘‘What line of research did you tell the Post 
Office you were going to take up and what do you think I might say to indicate that I have 
a good knowledge of the subject ? ” i 


The issue of experimental or any other form of licence which may be desirable, has no 
doubt received the serious consideration of the Broadcasting Committee, and one would 
not envy the position of the Post Office authorities in enforcing any legislation which 
might limit the activities of experimenters, home constructors, and others. 


Reports received from many districts would indicate that the Post Office is now active 
in carrying out the inspection of experimental stations, and it appears that this is being 
done by members of the telegraph or telephone services who in many instances have little 
or no wireless knowledge. „In addition it is observed that the inspectors are required to 
complete forms giving details of the experimental station, and apparently there is very 
little change in the particulars required now from those asked for in 1914. For instance, 
the inspector 1s asked to determine the source of power, its voltage, and the current taken. 
It may so happen that the experimenter is deriving his power from public supply mains 
at 240 volts, and in order to obtain a suitable working voltage, it may even be necessary 
to employ a potentiometer across the power leads in order to get a much lower D.C. voltage. 
The resistance wire of the potentiometer may perhaps pass as much as 5 amperes, which 
leads to the conclusion that the experimenter is using something like a kilowatt. He is 
not questioned as to the anode current of the oscillator valve, while the inspector has no 
means for determining the voltage applied to the anode, and perhaps does not understand 
the principles of the circuit or the system of the modulation. He makes enquiry as to the 
type, size, and maximum discharge rate of the accumulator battery -used for filament 
heating, though one cannot see what this has to do with the power used, or in any way 
to what extent the user is conforming to the terms of his licence. 


AtGusT 29, 1923 


THE WIRELESS WORLD AND RADIO REVIEW 721 


DISTORTION IN VALVE RECEIVING CIRCUITS 


The problem of the elimination of distortion in valve receiving circuits is of 


great importance at the present time. 
and necessitates careful design of the tuning and 


first consideration, 


Quality of speech or music is a 


amplifying circuits. 
By S. O. Pearson, B.Sc. 


(1) High Frequency Circuits. 


T seems to be a very common belief 

that no distortion of speech can possibly 

occur in a high frequency amplifier, but 

this is far from being the case. Anyone 
who has used reaction must have noticed 
that the quality of received speech or music 
is seriously impaired when the reaction is 
adjusted so that self-oscillation is just on 
the point of occurring. No doubt this 
adjustment gives the loudest signals and 
the most selective tuning, but the speech 
loses its crispness. Of course if self-oscilla- 
tion does actually occur, the speech becomes 
quite unintelligible unless the receiving set 
is quite close to the transmitting station. 
Self-oscillation must not be permitted to 
take place under any circumstances whatever 
when receiving telephony. 

We shall first consider the cause of dis- 
tortion which occurs when reaction is used 
and critically adjusted. In order to under- 
stand this clearly it will be necessary first 
to consider briefly an ordinary D.C. circuit 
containing resistance and inductance in 
series and then to make a comparison with 
a tuned oscillatory circuit (Fig. 1). It is well- 
known that if a steady voltage E is suddenly 
applied to the ends of a circuit containing 
resistance R and inductance L, the resulting 
current does not reach its full value E/R 
at once, but builds up gradually. This is 
usually explained by the fact that the 
increasing magnetic field linked with the 
circuit generates a back E.M.F. which opposes 
the growth of the current, this self-induced 
E.M.F. being proportional to the rate at 
which the current is increasing. Thus if e is 
the back E.M.F. at any instant, the current 
at that instant will be 1 = (E- e) / R, that is, 
the current is proportional to the difference 
between the applied voltage and the back 
E. M. F. The curve of Fig. 1 (b) shows how 
the current varies with time after first 
switching on. The building up of the 
current is most rapid at the start and if 
this initial rate of increase were maintained, 


as indicated by the straight line OA, the full 
value would: be reached in a time T = OB 
seconds. This is known as the TIME Con- 
STANT of the circuit and it can be shown that 
T = L/R seconds. During this interval the 
current rises to 0.632 of its full value. Note 
that the final value is quite independent of 
the inductance. 

Before we can apply the analogy of the 
D.C. circuit to an oscillatory circuit it is 
necessary to consider the gradual growth of 
the current from another point of view, 
namely, the energy stored in the magnetic 
field. The building up of a magnetic field 
involves the expenditure of a certain amount 
of energy which is stored in the magnetic 
field, and returned again to the electric 
circuit when the field is destroyed. It can 


Fig. 1 


be shown quite easily that the energy stored 
in the magnetic field of a circuit of inductance 


IL, is Li watt seconds or joules, where i is 


the current producing the field. Now the 
rate at which this stored energy is being 
accumulated at any instant is equal to the 
power being supplied to the circuit at that 
instant less the power wasted in heating the 
resistance, that is, equal to (Ei- ÈR) watts. 
If the stored energy were assumed to be 
accumulated instantaneously, it would mean 
that the power supplied to the circuit would 
have to be infinitely great for an infinitely 
short interval of time; but the voltage E 
is fixed and the current could not possibly 
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be greater than E/R amps. Thus the stored 
energy must be accumulated gradually and 
therefore the current must build up gradually. 
For similar reasons the same time lag is 
introduced when stopping the current. We 
see then that the current cannot be changed 
suddenly, but that a time lag is introduced. 
The higher the inductance and the lower the 
resistance the more pronounced will this time 
lag be. 

We are now in a position to consider an 
ordinary tuned oscillatory circuit as shown 
in Fig. 1 (c). Suppose that an alternating 
voltage E, of frequency f cycles per second 
is induced into the coil LR by means of the 
coupling coil M, connected to the source of 
A.C. supply. The effect is exactly the same 
as that which would obtain by connecting 
an A.C. generator in series as in Fig. 2. 


Fig 2. 


Suppose further that the circuit is tuned to 


the frequency f so that f = When 

amv LC 
the circuit is adjusted to resonance in this 
manner, the reactance due to the inductance 
is exactly neutralised by the equal and 
opposite reactance due to the capacity and 
thus the alternating current flowing through 
the circuit is given by I = E/R, just as if 
there were no inductance or capacity present. 
This is only true when the circuit is exactly 
tuned to resonance. 

According to the well-known laws of the 
simple oscillating circuit, the voltage across 
the circuit passes through its zero values 
when the current is greatest, and the current 
is zero when the voltage has its maximum 
value. Let J and E represent the maximum 
or peak values of the current and voltage 
respectively. Then at the instant when the 
current 1s greatest the energy stored in the 
inductive portion of the circuit is 1LI2. As 
the current in the coil falls the voltage 
across the condenser builds up, so that the 
energy of the magnetic field is being reduced 
and electrostatic energy is being stored in 
the condenser. Actually the energy is being 
transferred from the inductive coil to the 
condenser, but not all of it—for a certain 
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amount is wasted as heat in the resistance 
of the circuit. However, in a circuit where 
continuous oscillations are maintained this 
resistance loss is exactly compensated for 
by energy drawn from the supply. 


When the current has fallen to zero, and 
the voltage across the condenser has risen 
to its maximum value, the whole of the 
stored energy has been transferred to the: 
condenser, its value now being given by 
10E2. Since the power lost in the resistance 
is at every instant equal to the power taken 
from the supply, it follows that the total 
stored energy in the oscillatory circuit is 
constant for a given amplitude of oscillation, 
that is, at every instant the sum of the 
energy stored in the coil and that stored in 
the condenser is constant for a given ampli- 
tude and is proportional to the square of 
the amplitude of the oscillation. 


Referring back we see that this is exactly 
the same law as for the D.C. circuit except 
that we are now considering the maximum 
values of an alternating current instead of 
the actual values at every instant. Hence 
for the same reasons given above for the 
D.C. circuit, the stored energy in the oscilla- 
tory circuit must be accumulated gradually 
and so the oscillations must be built up 
gradually, even though the oscillating E.M.F. 
induced into the circuit be suddenly applied 
and kept constant in amplitude. But at 
this point we must be careful to note that 
we are dealing with the peak values of the 
successive waves and not the effective 
values. In a sine wave the effective value 


a: ae 
is 7 times the peak value. Now the 


3 
average value of the power supplied to the 
circuit is equal to the product of the effective 


values of volts and amps, i. e., to = x = 
X 


v2 
or 1 E I watts. Thus as compared with the 
D.C. circuit the energy will be accumulated 
at only half the average rate, and so the 
time constant will be twice as long for the 
oscillatory circuit, namely, 2L/R seconds. 
Apart from this difference, all of the laws 
are exactly the same as for the D.C. circuit— 
the final steady value of the maximum 
amplitude of the current is given by J = E/R 
—the circuit has a time constant of magni- 
tude 2L/R seconds—and when the induced 
or applied E.M.F. is suddenly removed the 
oscillations die down according to the same 
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law. Fig. I(d) shows how the oscillations 
build up and how they gradually die away 
again when the supply is cut off. 

Most experimenters are quite familiar 
with the dying away of an oscillation, and 
know that the lower the resistance of the 
circuit the longer will be the time taken for 
the oscillations to die out, and we now see 
that the same laws apply to the building up 
of oscillations. Thus the amplitude of the 


_ oscillations in a tuned circuit cannot be 


changed suddenly, and it is on this account 
that distortion can and does occur in high 
frequency circuits. 

The radiation from a telephony trans- 
mitting station consists of a carrier wave of 
constant radio frequency but whose ampli- 
tude is being varied at audio frequency in 
accordance with the wave shape representing 
the speech. This modulated radiation in- 
duces. in the receiving aerial an oscillating 
E.M.F. whose magnitude is at every instant 
proportional to the amplitude of the carrier 
wave. But the current oscillations in the 
aerial and through the tuner (and thus the 
oscillation of potential across the tuner) 
will not necessarily be proportional to the 
E.M.F. induced in the aerial for the reasons 
given above, particularly if the resistance 
of the circuit is very low. 

An example will make this clear. Suppose 
for instance that we were to receive a signal 
where the carrier wave is modulated in the 
manner shown by the upper curve of Fig. 3, 
that is, the audio frequency component is a 
rectangular wave; then if the resistance is 
very low, the time constant of the tuned 
aerial circuit will be correspondingly large, 
and for the reasons given above, the current 
oscillations will vary in amplitude according 
to the lower curve of Fig. 3. This shows 
that the actual oscillations produced in the 
receiver are not a true copy of the modulated 
carrier wave, the audio frequency component 
being seriously altered in shape or distorted. 
Of course, in the transmission of telephony, 
one is not likely to find an instance where 
the low frequency component of the wave is 
rectangular in shape, but the example serves 
to show how distortion does occur. In all 
cases where the audio frequency wave 
exhibits sharp peaks and sudden corners, 
these peaks and corners will be rounded off 
on account of the time lag in the circuits. 

In an ordinary tuned circuit the resistance 
is sufficiently large compared with the 
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inductance to make the time lag quite 
negligible and no distortion is noticed. A 
circuit which has a high resistance is said 
to be highly damped because free oscillations 
are rapidly damped out, the stored energy 
being quickly dissipated as heat in the 
resistance. Reaction is used in a valve 
circuit to replace this loss of energy, so that 
in effect the use of reaction is equivalent to 
reducing the resistance, and so the damping, 
of the tuned circuit. Thus if the reaction 
is adjusted so that the energy transferred 
from the reaction coil to the tuned circuit 
is almost equal to the energy being lost in 
the resistance, the circuit will behave as 
though there were practically no resistance 
present. Under these conditions the tuning 
will be particularly sharp and the time lag 
in the circuit will be very large, causing 
serious distortion of the received speech. 
When the reaction is increased sufficiently 
to produce self-oscillation it means, in the 
light of the foregoing discussion, that the 
resistance losses have been completely com- 
pensated for, and the equivalent resistance of 
the circuit has become zero, so that the time 
constant is now infinitely great. Thus, if 
oscillations are once started they will persist. 
The above considerations apply to any 
tuned high frequency circuit, including 
tuners and tuned intervalve couplings. 


j Wr A 


CARRIER WAVE 


OSCILLATION 
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ye rt 


Fig. 3. 


There is another source of distortion in 
high frequency circuits quite apart from the 
time lag discussed above, but the fault in 
this case does not lie entirely in the receiving 
circuit, the trouble originating at the trans- 
mitter. This relates to change of wavelength 
at audio frequency at the transmitting station 
and loss of quality is only noticed when the 
receiver is sharply tuned. 

In an ordinary valve oscillator, such for 
instance as a heterodyne wavemeter, it will 
be noticed that if the H.T. voltage is varied, 
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the wavelength will be slightly changed. 
As the modulation of the carrier wave at a 
transmitting station is often effected by 
varying the voltage on the plate of the 
transmitting valve, it follows that the wave- 
length will vary slightly in accordance with 
the low frequency variations of the amplitude 
of the carrier wave. For each particular 
value of the amplitude of the carrier wave 
then, there will be a corresponding definite 
wavelength, that is, a band of wavelengths 
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is produced. If the receiving circuit is very 
sharply tuned, it will select one portion of 
this band of wavelengths to a greater extent 
than the rest with the result that the quality 
of the speech suffers. The writer has found 
that, even when using a single valve circuit 
without reaction, the quality of speech from 
a broadcasting station is decidedly better 
when received on a tuner wound with thin 
wire than on one wound with thick wire 
or Litz where the tuning is much sharper. 


(Further articles will deal with distortion in detecting and low frequency amplifying circuits.) 


The E.J.H. Circuit. 


LTHOUGH this circuit does not 
pretend to be ultra-sensitive, it 
appears to be efficient, and has 
brought forth favourable comment. 

Some readers claim to have used the circuit 
for some time. How many have improved it? 

About twenty variations are possible, and 
a few of the best are given herewith. Figs. 1 
and 2 are obvious arrangements. It is 
better, however, to connect the grid leak 
to the filament positive instead of placing it 
across the grid condenser. 

Circuits shown in Figs. 3 and 4 work well. 
The value of the condenser C, is no: critical, 
and good results may be obtained with 
o- 003% F to 0-005 aF. C, should have a 


maximum value of o-ooor uF if the greatest 
efficiency is desired. Other condenser values 
are normal. 

Figs. 5 and 6 are suggestions worth trving, 
and are merely modifications of circuits the 
writer has seen elsewhere. Fig. 6 is an 
interesting method of tuning to short wave- 
lengths, as the capacity and inductance of 
the aerial are negligible. R, need not 
exceed I,000 w, and the circuit will work 
without it, but it is desirable to include it. 
In the case of Fig. 5 the inductance L, is 
usually about twice the value of L,. The 
most suitable values for individual sets, 
however, must be determined by experiment. 


E. J. H. 


Suggested modifications to the circuit recommended by E. J. H. 
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SHEET METAL WORKING. 


SIMPLE PROCESSES USEFUL IN WIRELESS INSTRUMENT MAKING. 
By RICHARD TWELVETREES, A.M.I.Mech.E. 


T is said with a great deal of truth that 

some wireless instruments can be put 

together with the aid of very primitive 

tools, but amateurs who confine them- 
selves to the work of assembling ready-made 
components, miss a great deal of real scientific 
knowledge, and certainly deprive themselves 
of the pleasure and satisfaction to be gained 
from constructing their own apparatus 
throughout. 

Now in selecting the best kind of equipment 
for the kind of work bench or the workshop 
described in previous issues of this journal, 
a very large number of important considera- 
tions arise. The amateur may provide 
himself with one of the numerous catalogues 
of tool merchants, which in themselves are 
extremely valuable, spend hours in making 
up his mind what to buy, and then go and 
purchase an expensive set of tools which do 
not actually fulfil the conditions prevailing 
in his own particular work. In looking 
through any illustrated catalogue one will 
find details of many similar tools for per- 
forming the identical operations, and in 
some cases the differences relate to price 
only. Price alone is not the sole factor to 
be taken into account in selecting tools; 
for whilst in some instances an inexpensive 
tool will serve just as well as one costing 
double the price, the reverse is equally true 
in other cases. Sometimes the tool that 
costs most to buy is the cheapest in the 
long run, and a moment’s reflection will 
convince the amateur constructor that the 
selection and purchase of tools for his work 
cannot be done properly without a very 
considerable amount of forethought. 


Classification of Tools. 
In thinking out a plan for purchasing a 
set of tools for constructional operations, 


it is rather difficult to know where to begin, 


unless we direct our thoughts in well-defined 
channels. Standing in the middle of a 
fairly well-equipped shop and glancing round, 
one can see this and that tool without which 
many jobs would be impossible. To turn 


out a well-stocked tool drawer or cabinet 
and then commence to describe the contents, 
would result in a series of notes containing 
much information, but as untidy and jumbled 
up as a tool drawer hurriedly crammed with 
tools in a frantic endeavour to make the 
shop look tidy. Of course, the writer fully 
realises that a mere cataloguing of tools 
from a supplier’s list would not be very 
valuable, and therefore in classifying the 
tools, an endeavour will be made to 
treat them in relation to their uses and 


-offer such practical hints in their manipu- 


lation as may be useful to the general 
reader. 


Cutting up Raw Materials. 

Leaving, for the time being, the con- 
sideration of wood working tools, the problem 
of cutting our various kinds of raw material 
into shape presents itself. We have a bench, 
a kit of tools for marking out, some sheet 
metal, and now desire to cut the metal into 
shape with a minimum amount of waste. 
If the metal happens to be of a convenient 
size, some amateurs will proceed to divide it 
into the required shapes with an ordinary 
hack saw, and with luck they may succeed 
under favourable conditions before all the 
teeth of the blade disappear. The hack 
saw is an extremely useful implement for a 
number of purposes, but cutting sheet metal 
is not included amongst them. If persisted 
in, the use of the hack saw in this way will 
increase the shop overhead charges to an 
enormous extent by the continual purchase 
of blades. By the way, do amateur con- 
structors often think how the selection and 
use of tools influence overhead charges ? 
Perhaps not, but the point is worth bearing 
in mind, for money spent in purchasing 
unsuitable tools, or replacing those damaged 
by improper use, is money lost. 

Shears for Sheet Metals. 

The soft sheet metals, brass, aluminium, 
tin, etc., up to 1/16 in. thick, used in wireless 
construction, can be cut to any required 
shape by the use of hand shears. If properly 


726 
used, shears will cut the metal clean and 
evenly, either in curved or straight lines 
as required, leaving the edges so regular that 
a few strokes with a file alone are necessary 
to finish the work off. | 

Fig. I illustrates two useful forms of 
shears, known as tinman’s snips, the straight 
bladed pair being shown in the vice, whilst 
the other pair for cutting curves has suitably 
shaped blades. As it will not be necessary 
to deal with sheet metal in very large sizes, 
neither pair of shears need exceed 8 in. or 
9 in. in length, and care should be taken to 
see that they are made from best Sheffield 
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deflected. If difficulty is experienced in keep- 
ing the cuts straight when the shears are 
held in the hand, it may be found easier to 


. grip one end of the tool in the jaws of a vice 


as shown in Fig. 1, hold the sheet metal 
between the blades with one hand, and 
operate the tool with the other. This will 
enable beginners to guide the metal so that 
the cuts agree with the lines marked on it, 
and incidentally to use the shears in the 
easiest manner. 

Unless a very keen edge is maintained on 
all forms of shears, they will tend either to 
twist when being used or else to make the 


steel. Cheap foreign tools simply flood the 


Fig. 1. 


market, and although to all appearances 
they are of good quality, those with edges 
usually fail miserably to maintain the 
necessary keenness as soon as they have 
to be sharpened. 


A certain amount of practice has to be 
acquired before one can cut sheet metal with 
shears, accurately to marked lines; but if 
the tool is so held that the edge can be lined 
up with the mark representing the cut, very 
little difficulty will be experienced. When 
the metal has been cut to a length corres- 
ponding with that of the blade, and the cut 
has to be continued still further, the end of 
the tool must not be moved sideways, or 
the line of the cut in the metal will be 


Tinman’s enips mounted in the 


edges being cut very ragged ; which can, of 
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vice for accurately cutting sheet metal. 


course, be prevented by rubbing the blades 
as required with a fine piece of oil stone. 


A Word about Vices. 

As might have been expected, the vice has 
introduced itself at a very early stage of 
our discussion, and as it is undoubtedly the 
hardest worked tool in the whole equipment, 
some detailed reference to it becomes 
desirable. 

Vices can be purchased at prices ranging 
from two shillings to five pounds each, so 
that it will be seen that the amateur cannot 
complain about any lack of variety. Per- 
sonally, the writer prefers a fixed bench vice 
with 4 in. jaws, the surfaces of which are 
renewable, and what is very important— 
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an instantaneous grip action. The latter 
consists of an internal rack and cam move- 
ment, so that by releasing a trigger at the 
side of the handle, the jaws can be opened 
or closed as required. This arrangement 
saves much waste of time and labour in 
fixing wide and narrow parts of a piece of 
work alternately between the jaws. Swivel- 
base vices appear very attractive, as the 
jaws can be turned round to the most con- 
venient position for working. There may 
be some swivel vices that remain tight when 
swivelled to any required position, but the 
writer has not yet been able to find one. As 
a rule the swivel mechanism seems to over- 
whelm the stability of the vice and the whole 
affair develops a very ricketty condition. 
The best results will be obtained by using 
a good solid bench vice, fixed firmly in a 
permanent position, at a convenient height 
for the user. The amateur is not advised to 
purchase examples which combine an anvil 
or other accessories ; let the vice do one job, 
and if it does that properly it will be worth 
the money. The addition of anvils with 
vices tends to induce the amateur to use 
other parts for the same purpose, and will 
probably result in damage to the jaws and 
general ill-treatment of the whole vice. 


Shaping Thick Sheet Metal. 

When sheet metal is too thick to be cut 
into the required shape with shears, one of 
two methods may be used. The first is 
that of using a cold chisel and the second 
consists of drilling adjacent holes all round 
the lines showing where the cut has to be 
made. 

Now although the chisel is probably the 
oldest tool known to the human race, few 
amateur mechanics are really adept in using 
it. Let us imagine we have to cut a narrow 
strip from a piece of sheet brass about } in. 
thick and propose to use a hammer and 
chisel for the job. A line indicating the 
cut is first marked on the brass and the 
sheet is held in the vice so that the jaws are 
level with the line. If the chisel is held at 
a proper angle, the action of the blows 
combining with the shearing effect of the 
edge and the jaws of the vice, will cause 
the strip to separate from the remainder of 
the metal very easily, and without burrs or 
other irregularities on the edge. In all 
kinds of chisel work it is essential to keep 
one’s eyes fixed on the edge of the tool, not 
on the top. A third-rate mechanic can 
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always be picked out, because in using his 
hammer he will look at the top of a chisel 
to be struck, rather than at the cutting edge, 
where the actual business is going on. In 
addition to the flat chisel for cutting out work, 
one or two cross-cut chisels will be found very 
useful for forming large holes or openings in 
sheet metal. Narrow cross-cut chisels are 
used for cutting away circular portions by 
following circular lines previously marked 
out with dividers. 

The amateur constructor who desires to 
produce quick and accurate work should 
spend some time in becoming proficient in 
using various forms of chisels, not only for 
cutting out sheet metal but for chipping 
and removing odd bits of metal, which are 
treated by filing in the ordinary way. Ten 
strokes of a chisel will perform more work 
than several hundred strokes of a file, and 
at less expenditure of labour and wear and 
tear on tools. ° 

When work to be cut by chiselling is not 
held in the vice, it must rest upon a solid 
metal block—other than the marking-out 
slab, if you please—and the hammer used 
for the job must be nicely balanced. It is 
curious to notice the different feel” of 
hammers of equal weight, some of them 
appearing to be much heavier’ than others. 
One secret of good chisel work is a well 
balanced hammer, and if a newly purchased 
one seems heavy to handle, the balance can 
be corrected by rasping away the reduced 
portion of the shaft until the desired result 
is obtained. In the days when really first- 
class hand work was done in workshops, 
little details of this kind received close at- 
tention, and the amateur will appreciate 
that such minor refinements in tools make 
all the difference between good and indifferent 
workmanship. 


Bending Sheet Metals. 

. Having discussed the more important 
points connected with shaping sheet metal, 
we now have to consider how metal may be 
bent into a few simple forms. Attempts 
to bend sheet or strip metal at right angles 
in the jaws of a vice usually leads to disap- 
pointing results, for not only do the edges 
of the hard jaws disfigure the metal, but the 
latter is very apt to split whilst being 
hammered over. Without entering into 
complicated details of the art of metal 
bending, we may pass on by recommending 
the use of the bick iron illustrated in Fig. 2, 


728 THE WIRELESS WORLD AND RADIO REVIEW AUGUST 29, 1923 


together with a special square-faced hammer 
which should be kept for this class of work 
alone. The main thing to bear in mind 
when bending metal sheet is that the fibres 
of the metal will not stand sudden extension, 


(1) (2) 


the metal when being driven through with 
a hammer, and also permits of its easy 
withdrawal after the hole has been made. 
Metal to be punched out in this way must be 
laid flat on a lead slab, and the range of 


(3) (4) 


Fig. 2. Tools used in sheet metal working. 
(1) Punch. (2) Bick tron. (3) Screw punch. (4) Square-faced hammer. 


so that the bends must be worked up gradu- 
ally if chances of fracture are to be avoided. 
Graduated hammer blows are also necessary 
in bending sheet metal into curved forms, 
the rounded portion of the bick iron finding 
useful employment in this direction. Bick 
irons, like butter, are sold by weight and for 
wireless amateurs the smallest size, about 
10 lbs. in weight, will be plenty big enough. 


Punching Holes in Sheet Metal. 


A tremendous amount of time can be 
saved by using punches to make small holes 
in sheet metal, instead of by drilling. The 
usual form of hollow or wad punch is not 
recommended for the purpose as these are only 
suitable for use on soft materials. | Punches 
for this kind of work must be made specially 
and can be formed from chisel steel turned 
down at one end to the size of the hole 
required. For a distance of about } in. 
behind the flat end of the punch the tool 
must have a clearance made by gradually 
reducing the diameter. This, as shown in 
Fig. 3, prevents the tool from jambing in 


punches may include sizes from 1/16 in. up 
to 3/16 in., above which latter size there 
is the risk of buckling the metal. A special 
form of punch shown in Fig. 2 is very useful 


Fig. 3. Method of punching holes in thin sheet metal. 


for making small holes near the edges of 
sheet metal, but for most purposes the 
plain punch used with a hammer and lead 
block will be found more generally useful. 
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DUPLEX RADIOTELEPHONY ON 
CONTINENTAL RAILWAYS. 


By NICHOLAS LANGER. 


OME interesting work has recently 
been done on the Continent in develop- 
ing a system of duplex radio tele- 
phony on trains, and the experiments 
carried out have been extremely successful. 
This new method differs from older attempts 
in that instead of the transmission being 
conducted entirely by wireless, there is 
a combination of both wired and wireless 
telephony. A fixed 
transmitting station, 
instead of propagating 
electric waves in all 
directions, energises 
the wires such as are 
used for telegraph or 
telephone purposes. 
The receiving aerial 
is arranged along the 
top of the railway 
carriages as shown 
in the accompanying 
photograph. There is 
no connection between 
this aerial and the 
telegraph and tele- 
phone wires which run 
along the side of the 
railway, so that be- 
tween these two points 
the transmission is 
actually wireless. The 
earth connection of 
the apparatus installed”on the train itself is 
the rails of the track} on which the train 
travels. Since the telegraph lines running 
along the side of the railway determine the 


the aerial wires. 


The brackets on the extreme left and right su pport 
The lead between the compart- 
ments is the connecting cable. 


direction of propagation of the electro-mag- 
netic waves a very considerable saving in 
transmission energy is thereby obtained, 
whilst no interference occurs with the 
ordinary use of these wires for telegraphic 
or telephonic purposes. The principle is 
nearly the same as with the well-known 
wired wireless system which is used almost 
all over the world. Fig. 1 illustrates how 
the various connec- 
tions are made in 
order that conversa- 
tions may be carried 
on between a pas- 
senger travelling in 
the train and the fixed 
wireless transmitting 
and receiving set at 
the railway station, 
and it also indicates 
how connections are 
made with the ordinary 
telephone line so that 
a subscriber n a town 
can communicate with 
a friend travelling by 
train at any distance. 
If the traveller wishes 
to communicate by 
telephone with a friend 
in a distant town he 
makes use of the 
system of wireless 
on the train to ring up the ordinary 
telephone exchange. He is then con- 
nected directly with the telephone of 
the subscriber in the town and a con- 


I — 


TELEPHONE 5 
EXCHANGE 


Fig. 1. 


Schematic diagram showing how communication is established between a subscriber on the 


public telephone system and the moving train. 
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Fig. 2. Circuit arrangement at the fixed station. 


versation can be carried on without any 
interference. 
One of the principal difficulties which 


have held up the development of ordinary 


wireless transmission to and from trains 
has been the fact that it has not been 
possible to install anything in the way 
of an efficient aerial on the moving train 
itself. The height of the aerial is decided 
by the fact that the train has to pass under 
‘bridges, and since the distance which can 
be communicated over is largely dependent 
upon the height of the aerial, this has been 
a serious drawback. With the present 
system, however, the actual wireless trans- 
mission has only to cover a distance of two 
or three yards to the adjoining telephone 
wires, and consequently an enormous saving 


of energy is the result, and a very inefficient 
aerial system will suffice. 

Fig. 2 shows the circuit arrangements 
at the fixed station. Valves are used to 
generate the high frequency oscillations, 
the apparatus corresponding largely to an 
ordinary wireless telephone transmitter. In 
place of the ordinary aerial and earth con- 
nections we have connections to the tele- 
graph or telephone wires and to earth. 


The simple receiving circuit is shown on the 


right-hand side of Fig. 2. 

On the train itself a similar valve trans- 
mitter is employed, and here again instead 
of aerial and earth the connections are 
made to wires stretched along the top of 
the coaches and to the wheels running 
on the rails. The circuit arrangement of 


os 
= 
TS 


Fig. 3. Connections of transmitting and receiving equipment installed on the train. 
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the apparatus on the train is shown in 
Fig. 3. At the present time on the trains 
fitted with wireless there is an official 
who arranges to put passengers in touch 
who desire to carry on a conversation. 
It is not, however, essential that this 
official should be in attendance, as new 
apparatus is devised whereby by simply 
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lifting the receiver the circuits may be 
put into operation, and these being tuned 
to definite wavelengths there is no manipu- 
lation necessary. 

The system has been developed by the 
Huth Company in Berlin, and particularly 
by two engineers of that Company, Nauwerk 
and Walter. 


A Common Fallacy. 
By W. J. JOUGHIN. 


ANY sayings oft repeated by 

radio enthusiasts do not bear 

careful criticism. One fre- 

quently hears, for instance, 
the remark, phones burnt out.” This 
immediately brings to one’s mind the idea 
of stupendous signal strength of such magni- 
tude as to fuse the wire carrying the speech 
currents. 

Careful measurements on average loud 
speaker signal currents show that the alter- 
nating component rises on a peak to about 
two or four.milliamperes above the steady 
plate current. Much greater modulation 
currents may be obtained, it is true, but the 
average value is of this order. Loud speakers 
or telephone earpieces when wound for 
high resistance usually have wire of No. 47 
S.W.G. This wire has a diameter of 0-002 in. 
and the current required to fuse a fair length 
of this wire is 0'917 amperes. Allowing that 
this wire would fuse much quicker when 
wound into a coil, as the heat would not so 
easily become dissipated, it is safe to assume 
that a coil of No. 47 S. W. G. would require 
` a current of a quarter of an ampere to become 
unduly hot. Who, then, has such an efficient 
amplifier as to obtain plate current variations 
‘of the order of one quarter of an ampere ? 

Obviously telephones do not burn out 
as is popularly supposed, through excessively 
loud signals or powerful atmospherics, and 
one must look elsewhere for the trouble. 
When using powerful amplifiers with un- 
suitable intervalve transformers, it is possible 
to hear the signals through the rattling 
of the transformer stampings. This is no 
exaggeration, and a good telephone with 
the diaphragm removed will similarly re- 
produce signals due to movement of the 
windings. Here we have the root of the 
trouble. Physical movement of the wires, 


either individually or collectively, may 
easily account for the fracture of the wire 
at some weak point. This suggestion is 
borne out in practice, as several years of 
observation on the behaviour of telephone 
headgear has brought the following 
phenomena to notice. 

Low resistance telephones are by no 
means immune from this trouble, but 
in any given batch it is usually found 
that approximately two-thirds are high 
resistance and the rest low resistance. There 
is also one remarkable fact which may 
easily be verified. In the case of Brown 
adjustable telephone headgear, the fault 
when it develops can easily be traced. 
If the earpiece is held with the terminals 
towards one, it is usually the coil to the left 
which has the fault in it, and very often 
the fault there is near, if not actually at 
the join of the leading-in wire. This leads 
one to expect that the movement is greatest 
where the magnetic force is greatest. Another 
check which gives much information is 
the examination of the broken ends. These 
have seldom shown signs of having been 
fused, and in those few cases where fusing 
has occurred it is safe to assume that second- 
ary effects disguise the real root of the 
trouble. In the majority of cases, however, 
it is a plain fracture showing signs of 
brittleness, a condition probably attained 
by slight ageing. Frequently it is found 
that the dye in the green silk- covered 
leading-in wire has set up local action on 
the copper extending to several layers. 

There is sufficient proof to veto the 
idea that telephones or loud speakers 
can burn out through ordinary use, and it 
is to be hoped that a non-committal phrase 
such as“ petered out might be substituted 
for one so obviously incorrect. 
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A PRACTICAL COURSE IN THE PRINCIPLES OF WIRELESS 


EXPERIMENTS FOR THE RADIO AMATEUR 


By MAURICE CHILD 
(Vice-Chairman of the Radio Society of Great Britain.) 


EXPERIMENT No. 16. 


To arrange simple apparatus to de- 
monstrate highly selective reception. 

The apparatus required is as follows :--- 

3-contact tuner. 

“R” valve. 

Filament Resistance. 

6-volt battery. 

Variable H.T. battery. 

0-0001 mfd. variable condenser. 

0-0003 mfd. fixed condenser. 

0:001 mfd. fixed condenser. 

Telephone transformer. 

Set Igranic or Burndept coils for wavelengths 
from 200 to 1,500 metres. 

Coil holder. 

The apparatus should be joined up as in 
Fig. 25. This diagram has been purposely 
shown in a somewhat unorthodox manner, 
the principal variation being in the arrange- 
ment of the grid circuit and reaction coils, 
which must not be, under any circumstances, 
in inductive relation with the aerial tuning 
coil. | 

It will be seen that there is no grid leak 


provided. In its place we have a circuit 
| REACTION COILA 
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Fig. 25. 


which can be tuned with the 0-o001 micro- 
farad condenser, and on the accuracy with 
which this circuit is tuned will depend the 
success of the experiment. The connections 


from the valve to the grid circuit coil and 
reaction coil should be kept as short as 
possible and well away from the other parts 
of the apparatus, especially the tuner. 

Having selected the wavelength it is 
desired to receive, the aerial circuit must be 
adjusted by means of the buzzer in the 
usual way. For this purpose it may be 
found convenient to temporarily disconnect 
the grid circuit, variable condenser and 
inductance, and substitute the usual form 
of grid leak. 

On signals being obtained the grid leak 
should be cut out and the grid circuit care- 
fully tuned until signals are heard. In all 
probability they will be weak, and can be 
strengthened up by carefully adjusting the 
reaction coil. Further improvement in signal 
strength may be gained by varying the 
voltage to the H.T. battery, but as the 
object of the experiment is to demonstrate 
the possibilities of selective reception, great 
strength of signal must not be looked for. 
It should be possible, however, to completely 
eliminate signals of any wavelength within 
I or 2 per cent. of that desired, provided their 
strength is not too great. 

With regard to the size of coils to be used 
for the grid circuit, these will depend, of 
course, on the wavelength to be received. 
In general, however, it will be found that the 
greatest success is obtained when the coil in 
the grid circuit has a minimum wavelength 
slightly under that which is to be received. 
The reaction còil should be one size smaller 
for wavelengths up to 800 metres, after 
which the size need not be increased. With 
the values given, it will not be found practic- 
able to use this arrangement for long wave- 
lengths much above 2,000 metres, but if it 
is desired to do so, the usual arrangement of 
an additional condenser across the aerial 
inductance coil, together with a condenser 
of 0-0005 mfd. in place of the o-ooox mfd. 
will enable longer wavelengths to be received 
by this method. 
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EXPERIMENT No. 


To demonstrate the reception of long- 
wave high power stations. 
The apparatus required is :— 
R' valves. 
6-volt accumulator battery. 
Filament resistances. 
2-megohm grid leak resistance. 
80,000-ohm resistance. 
H.T. battery, 30 volts. 
Telephone transformer. 
Pair 120-ohm telephones. 
0-0005 microfarad condenser. 
0-001 fixed condenser. 
0-001 variable condenser. 
Set “ plug-in ” inductances from 200 turns 
upwards, with holder stand for same. 
Heterodyne wavemeter. 
The apparatus must be joined up as in 
Fig. 26. The aerial inductance “ A should 
be suited as regards size to the wavelength 
it is desired to receive. The reaction coil B 
can be of half the turns on A. Various values 
of these inductances of the Igranic and 
Burndept type are appended for the 
guidance of the experimenter. 
The values given on these tables assume 
a condenser of 0-001 microfarads across the 
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17. 

one size smaller can be used for any given 
wavelength when connected in the aerial 
circuit. 


The voltage of the H. J. battery should be 
from 60 to 80 volts, and may be higher 
with advantage with certain valves. 


In this matter the experimenter is advised 
to try out things for himself. For wave- 
lengths varying from 15,000 metres upwards, 
the fixed condenser of 0:0005 microfarads 
may be increased to 0:00075 with advantage. 


As most stations on these long wavelengths 
are employing continuous waves, it 1s 
necessary that some part of the circuit 
shall be set in oscillation, such as the aerial 
circuit, and in the diagram the reaction coil 
is shown coupled directly to this circuit. 
The experimenter need not trouble himself 
with regard to the production of waves 
from his aerial, as they will be very, very 
weak, owing to the large inductance inserted 
in this circuit; such radiation would only 
be detected at a distance of a few hundred 


Fig. 26. Long-wave receiving circuit with separate heterodyne wavemeter. 


inductance, and the wave range is that 
obtainable with this condenser. The ex- 
perimenter must bear in mind, however, 
that the extra capacity of the aerial system 
across the inductance will increase the wave- 
range by quite an appreciable amount, 
especially on the shorter wavelengths. As 
a general guide it will be found that coils 


yards, except with very elaborate or powerful 
long wave amplifying apparatus. 

It is unlikely, in practice, that any other 
experimenter or station in the near vicinity 
will be receiving on such very long wave- 
lengths, and if so, will not probably be 
adjusted to the particular wavelength that 
may be selected for reception. 
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With this circuit, the experimenter will 
find that the difficulty will not be to receive 
signals, but to select out any one particular 
set of signals from all the others. For this 
purpose it is necessary that a separate 
oscillating circuit be provided, such as a 
heterodyne wavemeter,* which is shown in 
the diagram. | 

The instrument should be set up close to 
the aerial tuning inductance, the reaction 
coil should be adjusted so that no oscillations 
are self-generated, and the wavemeter 
condenser swung round to a position where 
signals are heard. 

Having adjusted the note of the signals 
in the telephones to the required pitch, 
the reactance coil should be brought up 
until the aerial circuit is almost on the 
point of self-oscillation. By carefully 
re-tuning the 0-001 mfd. variable condenser, 
it will be found that the signals required 
will stand out clearly above any others of 
a slightly different wavelength. With a 
little practice, this circuit can be made 
to receive signals from many of the American 
and Continental high-power transmitting 
stations, and will be found to be quite 
easily handled. 

The writer nearly always employs this 
circuit when wishing to demonstrate the 
reception of long wave signals. 

Further note or low-frequency amplifica- 
tion can be employed if desired, but is 
not recommended on wavelengths above 
8,000 metres unless special transformers 
and circuit precautions are employed. 

A useful extension of this experiment 
without involving the use of any more 
apparatus is the approximate calibration 
of the aerial circuit in order that any par- 
ticular station can be easily located by 
reference to the wavelength being received. 

At first sight this mght be thought to be 
unnecessary, since the wavemeter itself 
might be employed for this purpose. 

It is easily demonstrable, however, 
that in the case of weak signals, they cannot 
be heard unless the note as fixed by the local 
oscillator or wavemeter is fairly high, and 
thus it becomes troublesome to every time 
find the dead point’ on the wave- 
meter condenser scale, from which the 
wavelength received can be read. This is 


* For construction of heterodyne wavemeters, 
see The Wireless World and Radio Renew, Sept. 
30th, 1922. 
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particularly the case with very long wave 
stations. ; 

The procedure to be adopted for the 
calibration of the aerial circuit may be 
best explained by taking an example. 

Assume the station required is Eilvese 
(OUI). The published list of stations gives 
the wavelength as 14,400 metres. 

Reference to the table or graph of induc- 
tance values shows that a coil of 1,000 turns 
can be used, and the condenser value will 
probably be about 40 degrees. 

Having therefore approximately adjusted 
the aerial circuit, the wavemeter or local 
oscillator can be adjusted until the signals 
are clear. 

It may be necessary to listen for some 
time to hear the code call of the station 
given, as, unfortunately, this is not always 
a frequent occurrence. 

Having definitely established the fact 
that the signals heard are those required, 
the reaction coil is brought up until self- 
oscillation is almost occurring, and the 
aerial condenser slightly readjusted until 
the signals stand well out from others. 

It will be found that the resonance point 
is very sharp. The wavemeter has now to 
be adjusted until a silent or dead point is 
found, either side of which the signals begin 
to “ bubble ” in. 

At the silent point read the wavelength, 
and plot this off with the aerial condenser 
reading on to a tuning curve. 

Repeat the same procedure with two or 
three other stations whose wavelengths 
come within the range of the particular 
coil used, and a useful curve may then 
be drawn. f 


—— . . —..—.—.— — — . ———— — — 
t See Fig. 9, Experiment 5, The Wireless World 
and Radio Review, p. 172, May 12th, 1923. 
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A FIVE- VALVE RECEIVER 


THE EXPERIENCE OF AN EXPERIMENTER IN 
BUILDING A MULTLVALVE SET. 


ULTI-VALVE Receivers, con- 
structed on orthodox lines, have 
reached such a state of perfection 
that one is rather at a loss to 
introduce anything new or striking into the 
design of an in- 
strument. 

Nevertheless, 
the advent of 
broadcasting in 
this country has 
brought the ama- 
teur face to face 
with many new 
problems in the 
pursuit of his 
hobby, and not 
the least of these 
problems is the 
practical applica- 
tion of two or 
three stages of 
high frequency 
amplification to 
the short wave— 
lengths on which 
broadcasting is 
carried out. 

The question of 
reaction has to be 
considered and the 
most suitable 
method of coup- 
ling the reaction 
coil into a par- 
ticular circuit to 
prevent re-radia- 
tion from the 
aerial in accord- 
ance with the 
Postmaster - Gene- 
ral’s regulations. 

In the following 
description of a five-valve 
writer proposes to explain how these 
difficulties were overcome in his own 
case and an instrument produced which 
is capable of receiving on any wavelength 
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The complete five-valve receiver. 


employed at present, and which combines 
selectivity with stability and maximum 
amplification on all wavelengths. Various 
other points were taken into consideration 
and these will be referred to in due course. 

ä The receiver 
consists of two 
high frequency, 
detector and two 
low frequency 
stages and this, 
in the writer's 
opinion, is the 
best combination 
of valves for the 
reception of weak 
or long distance 
signals and also to 
provide sufficient 
power to operate 
speaker 
satisfactorily. 

To obtain se- 
lectivity and 
stability of the 
high frequency 
circuits it was 
decided to adopt 
high frequency 
transformers in 
place of the well- 
known tuned 
anode method of 
coupling and for 
maximum ampli- 
fication, particu- 
larly on the 
shorter wave- 
lengths, the inter- 
changeable type of 
high frequency 
transformer was 
considered most 
efficient. Reference to the photograph, 
which shows a front view of the receiver, 
will enable the reader to locate the various 
controls as their respective positions and 
uses are described. 
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In the first place, it will be observed 
that the five valves, or rather, their holders, 
are mounted on an ebonite panel which is 
sunk below the level of the main panel to 
a depth of some 41 inches. Thus the valves 
are well protected against mishaps and need 
never be removed unless for the purpose of 
changing. 

The two interchangeable H. F. transformers 
are situated at the top left-hand side of the 
main panel, the first one being removed to 
show the four brass sockets into which four 
brass plugs on the transformer fit, when 
in position. 
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A number of these transformers have been 
wound in pairs, to cover wavelengths up 
to 3,000 metres. The reaction coil, used in 
conjunction with a potentiometer not pre- 
viously referred to, produces the 
regenerative effect for the reception of weak 
telephony and other signals, over the whole 
range of transformers used. 

Above 3,000 metres, two resistance-capa- 
city units have proved extremely efficient 
and so no transformers have been wound for 
longer wavelengths than this. 

Immediately under the two H.F. trans- 
formers can be seen their tuning condensers, 


Diagram of the connections showing the urrangement of the switches. 


The large hole cut in the panel allows that 
part of the transformer ebonite former 
which carries the actual windings, to pass 
through to the interior of the instrument, so 
that a movable reaction coil behind the 
panel is enabled to couple magnetically into 
the secondary winding of the transformer. 
This reaction coil is controlled by means of 
the ebonite knob at the top left-hand side 
of the instrument, suitable reduction gear 
being fitted to give a slow movement to the 
coil. The primary and secondary windings 
of the transformers are wound side by side 
in two narrow grooves turned out on the 
periphery of the ebonite former and sépa- 
rated by , the inner groove containing 
the secondary winding. 


each of 0-0002 mfds. capacity. These 
condensers are usually set to zero when the 
resistance-capacity units are in use. 

Normally the two H.F. and detector valves 
are in operation and anti-capacity switches 
are provided for bringing in the two low 
frequency valves as required. The two 
switch knobs are those to the right on the 
top row. Thus, three, four, or five valves are 
available, and in practice this provides 
sufficient flexibility for all requirements. 

The adoption of a large number of switches 
for cutting out valves, is not greatly favoured 
by the writer as it usually introduces un- 
desirable capacity effects. 

The short wave coil covers a range of 
200 to 1,000 metres and the long wave coil a 
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range of 1,000 to 3,000 metres. The variable 
condenser to the right of the eighteen-point 
switch, provides the fine tuning required. 
It will be observed that plugs and sockets 
are utilised to make connection from the 
aerial and earth to the set, the aerial plug 
being provided with three sockets. When 
this plug is inserted into the middle socket, 
a fixed value 0-0003 mfds. condenser is 
included in the aerial tuning circuit, while 
a similar condenser of 0-001 mfds. capacity 
is introduced when the plug is moved to the 
bottom socket. This little arrangement has 
proved invaluable for short wave working, 
The potentiometer of 200 ohms resistance 
and the three filament rheostats occupy the 
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appeal to many readers, because a potentio- 
meter control switch is more often than not 
left in the “ on ” position after the set has 
been in use, with the result that the accumu- 
lator is being slowly discharged. 

One other control remains to be explained, 
namely, that to the right of the bottom row 
which is a selector switch arranged to make 
contact with any one of a number of studs 
connected up to the high tension battery 
contained within the set. This selector 
switch is included in the plate circuit of the 
last valve, which may be an ordinary hard 
valve of the well-known “ R” type or an 
“ L.S.2 ” so that a higher voltage can be 
applied when it is desired to produce a great 


Constructional details of the plug-in units for intervalve coupling in the high frequency circuits, 


third row; the first rheostat serving to 
control the two H.F. valve filaments, the 
second the detector valve filament, and the 
third the two L.F. valve filaments. The 
potentiometer is not used to any great extent, 
as the two high frequency stages are quite 
stable in action even with a full negative 
potential on the grids of the H.F. valves. 
It has not been necessary to provide a 
switch for disconnecting the potentiometer 
winding from the accumulator when the 
set is out of action, as the first rheostat 
automatically performs this function when 
it is turned to the “off” position. The 
theoretical circuit diagram will make this 
point clear and it is thought that it will 


volume of sound from the loud speaker. It 
will be understood that no attempt has been 
made to convert the last valve into a power 
magnifier in the true sense, as the voltage 
used never exceeds go volts, and for 
normal working the usual voltage of sixty, 
as applied to the first few valves, has been 
found quite sufficient for the last valve also. 

Nevertheless, provision is made at the 
back of the panel for connecting up a battery 
of dry cells in the grid circuit of the last 
valve to give the grid of this valve an 
additional negative potential. 

The internal wiring is carried out with 
No. 16 S.W.G. tinned copper wire and all 
connections are soldered. W. . . 


"> 

4 Oo N 
85122 1446000 
Digitized by O 
— J — ‘ 
` 


— 


| 
is 


738 


THE WIRELESS WORLD AND RADIO REVIEW 


AUGUST 29, 1923 


INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY— XXII. 


The series has been specially arranged so that the reader who follows 
each section as it appears will have obtained a complete wireless education 
with a minimum of time and trouble, and he will be in a position to 
successfully design his own wireless equipment. 

Recent sections deal with series and parallel circuits, damping, choke 


coils, and transformers. 


By W. JAMES. 


44 —Mutual Induction. 


UPPOSE we have a circuit such as 
Fig. 107A, the inductance of coil A 
being 1,000 H, and that of coil B, 
400 uH. We may find the mutual 
inductance of the coils by measuring the 
inductance of the coils when they are con- 
nected in series as in Fig. 107c, and measuring 


Fig. 107. To obtain the mutual inductance, measure 
the inductance with the coils in series as at (C), and 
then with the connections as at D. If the inductances 


are L, and L, M = as 


the inductance again with the connections 
to one of the coils reversed as in Fig. 107D. 
If the inductances measured are Li and La eH, 


the mutual inductance M = E= uH. If 


in the case considered M = 250 „H, we 
may find the coefficient of coupling as 
follows: 


k=- M 
VAXxXB 
po 250 = 0'4 


71,000 X 400 
Any addition to the total inductance of 
either circuit changes the value of k. Thus 
if a coil of inductance 500 „uH is added to 
circuit I, as in Fig. 1078, this coil not being 
inductively coupled with any of the others, 
250 


k — 09°: Es — — 0°32 
| v (1,000 + 500) x 400 

The coupling is reduced. 

45. — Effects Produced in Coupled 
Circuits. 


Wireless circuits are commonly coupled 
one with the other. Thus the aerial circuit 
may be coupled with a second circuit. 
It is interesting to notice the effects pro- 
duced by coupling circuits. It will be 
remembered when dealing with iron cored 
transformers the effect of resistance, capacity 
or inductance connected in the secondary 
circuit is equivalent to introducing those 


~ O 


R, 
Coupled circuits with resistances R, and 
R, in each circuit. The effect of the resistance of 
circuit (2) ts to increase the apparent resistance of 
circuit (1) and vice versa. 


Fig. 108. 


quantities into the primary circuit (section 17). 
The co-efficient of coupling of the coils of 
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an iron-cored transformer is high generally 
in the neighbourhood of 0-95. If were 


unity, M == V LLa 


In the case of a circuit such as Fig. 108, 


which consists of circuit I, possessing 
resistance R, and an inductance A equal to 
L, coupled to circuit 2, which also consists 
of an inductance B and resistance R,, 
the effective resistance of circuit I is in- 
creased by the quantity 
eM Ra; where w = 2nf (f = the 
2 

frequency of the current), 

M = the mutual inductance, 

Zą = impedance of circuit 2, 

R, = resistance of circuit 2. 

The total effective primary resistance is 


2 
then R ef = R, + an R, ohms. 
2 


It should not be difficult to see that the 
primary effective resistance is increased if 
it is remembered that the secondary losses 
must be made good by a transfer of energy 
from the primary. 

At the same time, the effective inductance 
of circuit I is modified, and is given by 
Lef = L — (25 Lz ll. 

22 

While the effective primary resistance is 
increased the effective primary inductance 
is reduced. The extent to which the 
effective values of the primary circuit are 
changed may be varied by altering the coup- 
ling between the coils. There will be one 
value of coupling which produces the 
maximum current in the secondary circuit 


CURRENT 
o 


. 


FREQUENCY 


Fig. 109. Curve A represents the resonance curve 
for circuit (1) above. When circuit (2) is coupled, 
resonance curve is as shown by curve B. If the 
resistance of circuit (2) is increased, or if the coupling 
is increased, the curve will be as represented by C. 
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(2). The value is most easily obtained by 
experiment. | 

When the primary circuit has a con- 
denser in addition to inductance and 
resistance, this circuit may be adjusted so 
that it is in resonance with the applied 
voltage, but the effect of coupling a second 
circuit is still to reduce the effective primary 
inductance and increase its resistance. The 
value of the primary condenser will have to 
be altered to compensate for the reduced 
inductance when it is necessary that the 
resonant frequency of the primary circuit 
should be the same as that of the applied 
voltage. Referring to Fig. 109, curve A is 
the resonance curve of the primary circuit 
alone. When the secondary circuit is 
coupled, the resonant frequency of the 
primary is increased through the effective 
inductance of the primary being reduced, 


1 JI RE 1 Mm 
43 M = 4L? = Z Me when R is 
negligible.) 
and at the same time the current at the 


M 
~ O) A 88 B © C $ 
R, R, 


Fig. 110. Coupled circuit with condenser C in the 
secondary circuit (2). 


resonant frequency is reduced through the 
increase of the effective resistance, as 
represented by curve B. If the resistance of 
the secondary circuit is increased, the 
curve is flattened as represented by curve C. 
If the secondary circuit is tuned to the 
frequency of the voltage with the primary 
removed, and then the voltage is induced 
into the secondary circuit from the primary, 
Fig. 110, the effective resistance of the prim- 
ary 1s increased while the effective inductance 
may be increased or decreased, according 
to the frequency of the applied voltage. 
If the frequency of the applied voltage 
should give resonance in the secondary 
circuit, the effective resistance of the 
primary may be very greatly increased. 
In the case where the primary and second- 
ary circuits are both separately tuned to 
the frequency of the voltage, the maximum 
secondary current is obtained when 
w?M?—R,R,. The correct value of mutual 
inductance 1s best found by trial. - A curve 
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plotted to show the relationship between 
the secondary current and the mutual 
inductance is given in Fig. 111. Increasing 
the secondary resistance reduces the 


CURRENT 


O 


MUTUAL INODUCTANCE 


Fig. 111. The secondary current varies with the 

mutal inductance in the manner shown. There is one 

best value of coupling which gives the maximum 

secondary current. If the secondary resistunce is 

increased, the relationship between secondary current 
and the coupling is as shown by curve B. 
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secondary current as shown by curve B. Ii 
the voltage applied to the primary is E, the 
primary and secondary resistances R, and R, 


I, = ——=— when adjustments are made 
2VR,R, l l 
so that the secondary current is a maximum, 
with the circuits both separately tuned to 
the frequency of E. The secondary current 
will be higher the lower the secondary 
and primary resistances. Eas 

The voltage ratio of coupled circuits 
depends upon the values of the capacity 
and resistance. When they are very tightly 
coupled as in the case of some types of 
high frequency transformers, the voltage 
ratio may be almost the tum ratio. To 
obtain maximum secondary voltage, the 
secondary capacity and resistance should 
be made as small as possible, when the 


_ G 
voltage ratio is almost C 
2 


Wireless Club Reports. 


Ilford and District Radio Society.* 

On Thursday, August 9th, an open-air demon- 
stration was given in St. Valentine’s Park, Ilford. 
Splendid results were obtained, speech and music 
being audible as far distant as a quarter of a mile. 
The proceedings, were unfortunately brought 
to a premature close owing to heavy rain. 

The thanks of the Society are due to Messrs. 
The Western Electric Co., who, through their 
agents, Messrs. Negretti and Zambra, loaned a 
set of their loud speaking equipment. Thanks are 
also due to Messrs. The Fullers United Electric 
Works, who lent five of their accumulator H.T. units. 

Hon. Sec., L. Vizard, 12, Seymour Gardens, 
Ilford. 

The Stoke-on-Trent Wireless and 
Experimental Society.* 

The last lecture of the summer session was 
delivered on Thursday evening, July 12th, by 
Mr. R. W. Steel, who took as his subject The 
Measurement. of Electrical Quantities.” 

Mr. Steel dealt particularly with the measure- 
ments of those quantities encountered in wireless 
work, describing the measurement of resistance, 
inductance, capacity, potential current, etc., and 
by means of many diagrams he showed the appara- 
tus required and the methods of connecting up. 

The Society has now closed down until after 
the holidays, and the next meeting will be held 
at the Y.M.C.A., Hanley, on ‘Thursday evening, 
September 6th. 

Hon. Sec., F. J. Goodson, B.Sc., Tontine Square, 
Hanley. 

° Tottenham Wireless Society.* 

“Mast Construction’? was the subject dealt 
with in a lecture delivered by Mr. A. G. W. Cole, 
on Wednesday, August 16th. 


The lecturer explained the many details of a 
mast he had constructed from a 20-ft. length of 
3 ins. by 2 ins. joined by an 18 ins. bolted tongue 
joint to a 20 ft. length of 2 ins. by 2 ins. The 
whole was tarred and sunk in a tabernacle 
buried in concrete. The mast stays in two sets 
were of ex-Government cable and secured ten 
feet distant from the mast base. 

The total cost was 9s. 6d., and the mast was 
strong enough to support a man climbing it. 

Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Bruce Grove, Tottenham, N.17. 


Walthamstow Amateur Radio Society.’ 


On Thursday, August 9th, Mr. E. G. Whiter, 
the Chairman, gave a very interesting and in- 
structive lecture on the manufacture and working 
of ebonite. 

Commencing from where the rubber latex is 
first collected in the East, the lecturer described 
in detail all the various stages through which 
rubber has to pass before it can be put on the 
market in the form of ebonite. 

The lecturer’s remarks helped members to realise 
why good ebonite is so dear. 

Hon. Sec., H. J. Sarson, Y.M.C.A., Church Hill, 
Walthamstow, E. I7. 


Honor Oak Park Radio Society. 


A brief description was given on August 8th 
of a very interesting visit to Marconi House by a 
party of ten members on July 28th. Mr. R. C. Lane 
gave an interesting talk on Cause and Effect 
of Reaction.” 

Hon. Sec., Mr. G. J. Price, 22, Honor Oak Park, 
S. E. 
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NOVEL IDEAS AND INVENTIONS. 


Abstracted by 


Puitip R. Coursey, B.Sc., 


Improving the Loud-Speaker Horn. 


The exact shape to be given to the horns 
of loud-speaking telephones, or similar ap- 
paratus, in which the horn is intended to 
amplify a sound, has long been a cause of 
much argument. It is usually stated that 
good reproduction is only possible if the 
horn is so designed as to give a uniform 
or smooth expansion with a complete absence 
of sharp reflecting edges, etc. It has recently 
been claimed however* that improved 
results are possible if a definite reflecting 
surface is provided by constructing the 
horn in two portions, which make an acute 
angle with each other, somewhat as sketched 


Fig. 1. 
in Fig. 1, which gives a section through a 


horn of this type. Sound waves entering 
from the smaller end of the horn are reflected 
by the curved portion of the horn somewhat 
as indicated by the dotted line. 


Loop Aerials for the Home. 


For the reception of radio broadcast 
transmissions loop or frame aerials are often 
used, but their bulky nature when used 
indoors is often a disadvantage. To facili- 
tate storage of such loop aerials, they have 
been constructed on the lines of an ordinary 
roller blind, the wires forming the loop being 


*British Patent t No. 197437, by A. Pedley. 


F. Inst. P., A. M. I. E. E. 


attached to the flexible sheet which con- 
stitutes the blind, and which is attached 
to a spring or other blind roller in the usual 
manner.“ Thus when the aerial is not 
required it can be rolled up so as to occupy 
only a very little space. The general arrange- 
ment is sketched in Fig. 2, WW being the 
loop aerial wires and R the blind roller. 


The complete roller can be turned into 
ditferent directions in order to utilise the 
directive action of the frame aerial. 


A Three-Coil Holder for Plug-in Coils. 


Plug-in inductances are now very largely 
used in radio receiving apparatus. As a 
variation on the conventional coil mounting 
in which the two or three coils are plugged 
into hinged holders, the relative movements 
of the coils may be made in their own plane 
instead of moving them nearer together or 
further apart. f Thus the centre one of 
three coils may be fixed, while a coil on 
either side of it may be held close up against 
it in a holder, which can be rotated so as 
to slide either of these coils over the fixed 
one, and so alter the coupling between them. 


British Patent No. 195051, by Marconi’s Wireless 
Telegraph Co., Ltd. Assignees of L. L. Manley. 


British Patent No. 198589, by A. W. Knight. 
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Notes and News 


The wireless station at Peking, erected by the 
Japanese Missui Company, is completed, and is 
in touch with Bordeaux. 

* * * * 

The Mexican Government's radio stations are to 
install C. W. equipment in place of the present 
spark system. 

+ * s 

RRR is the call sign of the Oxford University’s 
Expedition ship ‘‘ Terningen,” which will shortly 
be transmitting messages 
in the Arctic regions 
between 9 and 10 p.m. 
(B.8.T.) on a wavelength 
of 440 metres. 

* * * * 


The Firth of Clyde 
turbine steamer ‘‘ Queen 
Alexandra,” which plies 
to and from Inverary, has 
been equipped with a 
wireless set and three 
loud speakers. 

* * 12 * 


Australian Amateur 
Relay Project. 

So successful have been 

the experiments in long 


distance communication 
recently conducted be- 
tween Australia and 


America that Melbourne 
amateurs are forming a 
relay league. It is hoped 
by this means to link up 
every part of Australia 
and New Zealand. 

The communication 
tests between Australia 
and America commenced 
on May Ist last, and the 
first signals were received 
from an American ama- 
teur station two days later. 
On May 13th, a Melbourne 
experimenter copied the 
call lettera sent out by 
22 American stations. One of these was situated 
in the State of New York, nearly 11,000 miles 
from Melbourne and the reception of this station is 
the more remarkable inasmuch as the input power 
was only a quarter of that used by coastal stations 
for working over distances of less than 500 miles. 


Koenigswusterhausen’s Transmissions. 


As will be seen in our list of regular broadcast 
programmes, the Sunday transmissions from the 
above station are from 11 a.m. to 12 noon (B. S. T.) 
on 4,000 metres, and from 12 noon to l p.m. on 
2,700 metres. In recent issues the wavelengths 


BROADCASTING AT BOURNEMOUTH. 


Mr. J.C. W. Reith, the 
B.B.C. is seen in the illustration inspecting the 
site of the Bournemouth station of the Company. 


for these two periods have been erroneously 
reversed. 


An Unidentified Transmission. 


On Sunday, August 12th, at 11.45 (B. S. T.), 
on approximately 450 metres,” writes a Finchley 
correspondent, ‘‘I received an announcement 
either in Danish or Dutch for about eight minutes, 
followed by a string orchestral selection. Horvath's 
Humoreske’ was then 
played, and was followed 
by a Fox Trot.” 

We should be glad to 
know whether any other 
readers received this 
transmission, and whether 
it has been identified. 


Reception with Match- 
box Set. 


With a shilling crystal 
set, contained in 4a 
matchbox, Sir Hanbury 
Brown (2 SA), of Crawley 
Down, Sussex, reports 
that on August láth, at 
2 p.m., he heard 2 AD 
testing. Although London 
is 30 miles to the north 
of Crawley Down, 2 LO 
telephony is heard, though 
imperfectly, on the 
matchbox set, while 
Croydon speech is re- 
ceived excellently. 

Amateurs who have 
heard 2 AD would be glad 
of information as to his 
identity. 


general manager of the 

American Broadcast- 
ing on Two 
Valves. 


While listening-in from 1 a.m. to 4 a.m. on Sunday 
August 12th, Mr. W. R. Stainton, of 
Lancashire, picked up WNAF (Enid, Okla., U.S. A.) 

An ordinary two-valve circuit was emplo 
(D. and L.F.), and the strength was R.3. 


Subterranean Wireless Experiments. 


Successful tests in underground wireless have 
been conducted by two Lancashire experimenters. 
The tests were carried out at Woodpark Colliery, 
Bardsley, on August 12th, when communication 
was obtained from the surface to a distance of 
1,560 feet underground. The transmitter (6 ZY 


——— — oy am 
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portable) was operated by Mr. L. Gordon, while 
the receiver was under the supervision of Mr. J. 
Cropper (6 NG). Reception was quite good on 
one valve, and with the addition of a single-valve 
note magnifier, music and speech were heard at 
loud speaker strength. Further experiments are 
to be made by 6 ZY. . 


An Ingenious Fog Signalling Arrangement. 


An interesting and valuable aid to navigation 
has been installed in the Maas lightvessel off the 
coast of Holland. It consists of a submarine 
sound transmitter worked in conjunction with 
a series of signals by wireless telegraphy, in the 
following manner :— 

The submarine sound transmitter is made 
on the electro-magnetic principle and sends out 
the letter M in Morse code every 20 seconds, 
the duration of the dashes being 3 seconds. The 
wireless transmitter also sends out the letter M,“ 
synchronised to the submarine sound transmitter, 
on a wavelength of 450 metres. 

Both signals are picked up 
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of August 15th. “Write for Illustrated Cata- 
logue of this and less models” should read 
Write for Illustrated Catalogue of this and less 
expensive models.” 


AN APPEAL FOR LECTURERS. 


In a recent issue of this Journal an appeal was 
made by the Radio Society of Great Britain for 
volunteers who would be prepared to assist the 
affiliated societies during the coming winter session 
by giving lectures on any subject allied to radio 
science. 

Although this appeal has been responded to 
it is still felt that there are many other lecturers 
who would readily give their services if they were 
aware of the need. In this connection we have 
received the following letter :— 

To the Editor, 

The Wireless World iid Radio Review. 
Sir, —It has been the custom of this Society 
during the past two or three years to arrange 
for lecturers who are willing 
to go within a certain radius 


by the ship. The W/T direc- 
tion finder then gives the 
bearing of the ship from the 
lightvessel. The distance is 
found by observing the time 
that elapses between the 
reception of the W/ T signal 
and the submarine sound 
signal, allowing 1,625 yards 
for each second. 

The signals will probably 
be received up to 15 miles 
from the lightvessel and 
should be of great assistance 
to the mariner in fog as he 
will be able to fix his position 
with accuracy. 


Wireless Telephony Demon- 
stration on Aircraft. 


A demonstration of the use 


FORTHCOMING EVENTS. 


FRIDAY, AUGUST 31st. 


Wireless Society of Hull and District. At 
7.30 pm. At the Co-operative Social 
Institute, Jarratt Street. Lecture : 
** Ebonite.” By Mr. C. B. Snowden (Pres.). 


SATURDAY, SEPTEMBER Ist. 
Ipswich and District Radio Society. Visit to 


Parkeston Land Station and Oversea 
Boats Wireless Station. 


WEDNESDAY, SEPTEMBER 5th. 


Hall Green Radio Society. Re-opening Meet- 
ing. Lecture: “ Obtaining the Bes. 
from Loud Speakers.” By Mr. Colin H. 
Gardner. 

North Lincs. Wireless Society. At 8 p.m. 


Genera] Meeting. 


THURSDAY, SEPTEMBER 6th. 
Dewsbury and District Wireless Society. 
Opening Meeting of Session. 
Stoke-on-Trent Wireless Experimental Society. 
At the V. M. C. A., Hanley. Ordinary Meeting. 
Newcastle and District Amateur Wireless 


of their homes to give lectures 
before affiliated societies. This 
list of lecturers is now being 
compiled, and will shortly be 
circulated to all the affiliated 
societies in the country. 

I am appealing now, how- 
ever, to the large number 
of people who regularly give 
lectures and demonstrations 
before their own Radio 
Society, and who would no 
doubt be prepared to give 
similar lectures before their 
neighbouring Radio Societies. 

I shall be glad to hear 
from any such gentlemen, 
and at the same time I would 
like particulara of the radius 
they would cover from their 
own town together with the 


Association. At 7.30 p.m. Annual General 


of wireless telephony on Mecting. 
aircraft was given to Sir 
Samuel Hoare, Secretary of 
State for Air, and Lady Hoare, when they recently 
flew to Gothenburg, Sweden, for the International 
Air Exhibition. The Daimler Airway Napier D.H.4 
aeroplane in which they travelled, was fitted with 
the Marconi A.D.2 Wireless Telephone Set, the 
apparatus with which all British commercial 
machines are equipped, and extra phones were 
provided to enable Sir Samuel and Lady Hoare to 
listen to the conversations with the wireless stations 
during the voyage. 


A Removal. 


We have been informed by Messrs. Hambling, 
Clapp & Co., the well-known wireless specialists, 
that they have now moved from their premises 
at 110, Strand, W.C.2., and that their new address 
is 11, Agar Street, London, W.C.2. 


An Error. 


We have been asked to draw attention to an 
omission in the advertisement of Messrs. Falk, 
Stadelmann & Co's. appearing in our issue 


titles of any leetures or demon- 
strations they would be pre- 
pared to give. No fee is paid, 
but it is usual for the out-of-pocket expenses 
of the lecturer to be paid by the Society before 
which the lecture is given. 
Yours faithfully, 
H. L. Me MICHAEL, 
Hon. Secretary. 
Radio Society of Great Britain. 

London, N.W.6. ; 
August 22nd, 1923. 


Radio in Russia. 

According to The Russian Information and Review 
of July 2lst, there are at present 290 receiving 
and transmitting stations in Russia. Moscow 
is the centre of the organisation, and possesses 
three powerful transmitting stations. These are 
(1) the Shabalovsk station (RAJ), called the 
“ Mossoviet., of 150 kilowatts, used for internal 
communications; (2) the Central radio telephone 
station, called the Comintern ’’ (RDW); (3) the 
“ October,” formerly the Khodinsk (RAI), for 
internal communications. In addition there is 
the Lynberetsk receiving station. 
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Most of these stations were hastily and crudely 
erected for military use during the civil war. 
In consequence they are now being reconstructed 
and the Commissariat for Posts and Telegraphs 
is engaged on a scheme of reorganisation for the 
whole network of wireless communications. The 
„October station is being fitted with a C.W. 
transmitter using fifty kilowatts. 

In regard to radiotelephony, it is proposed 
to open eleven radio receiving stations in the 
industrial districts of Moscow and to equip them 
with loud speakers for the purpose of broadcasting 
speeches and lectures for propaganda and educa- 
tional purposes. 


The Scottish National Radio Exhibition. 


The Secretary of the Glasgow and District 
Radio Club, Mr. A. L. Todd, “ Thorncliffe,” 12, 
Albert Road, North Pollokshields, would be glad 
if secretaries of Scottish Wireless Societies would 
immediately communicate with him so that he 
may forward them particulars and tickets in con- 
nection with the Scottish National Radio Exhibi- 
tion. The Exhibition is to be held from September 
3rd to 8th, in St. Andrew’s Hall, Glasgow. 


Books and Catalogues Received. 


Radio (Volume I, No. 1). A monthly 
Journal devoted to Wireless Telegraphy and 
Telephony. Published at Villa Amélie,” 
Uytkerke, Blankenberghe, Belgium. 

Sterling Telephone and Electric Co., Ltd. 
(210-212, Tottenham Court Road, London, W. I). 
Publication No. 363, illustrating and describing 
the Magnavox ” Gramophone and Voice Am- 
plifying Outfits, combined with Sterling 
Power Amplifiers. 

The Peto-Scott Co., Ltd. (64, High Holborn, 
W. C. 1). An attractive 40-page Catalogue of 
Wireless Components. 

A. Hinderlich (1, Lechmere Road, Willesden 
Green, N.W.2). Price List of Wireless Supplies. 


Broadcasting 


The Postmaster-General’s Committee. 

As we go to press certain rumours are current 
concerning the outcome of the Broadcasting Com- 
mittee’s deliberations. In unofficial quarters it is 
stated that the Committee will probably recommend 
the abolition of the B.B.C.’s royalty, and the 
substitution of a single licence with a fee of 10/- 
per annum. A proportion of the licence fee will be 
allocated to the B.B.C. 


Forthcoming Items at 2 LO. 


Saturday, September lst.—7.15. Mr. Colin¥J. 
Campbell on The Dragon Fly“; 9.0. Mr. J. W. 
Robertson Scott on Country Life.” 


Monday, September 3rd.—7.15. Mr. John 
Strachey, “ Literary Criticism“; 9.0. Mr. A. E. 
Bawtree on Bank Notes.” 


Tuesday, September 4th.—7.15. Rev. W. Hodson 
Smith on The National Children’s Home and 
Orphanage’; 9.0. Lt.-Col. W. W. Clemesha on 
The Decline of Malaria in England.“ 10.0. Captain 
Richard Twelvetrees on Motoring.“ 
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Wednesday, September 5th.—7.15. Mr. Archibald 
Haddon: “ Dramatic Criticism”; 9.0. Sir J. 
Broodbank on The Port of London”; 10.0. 
Mr. F. E. Illingworth on ** Woollen Industries.” 


Thursday, September 6th.—7.15. Mr. Percy 
Scholes: Musical Criticism”; 9.0. Mr. C. S. 
Walker on St. Paul's Cathedral’; 10.0. Mr. E. 
Farmer, M. A., on “Saving Effort at Work.“ 


Friday, September Tth.—6.45. Mr. Ernest 
Esdaile on Elocution’’; 7.15. Mr. G. EÈ. 
Atkinson: Cinema Criticism ” ; 9.0. Mr. Godfrey 
Cheesman, The National Union of Manufac- 
turers.” 


REGULAR PROGRAMMES ADCAST 


ARE BRO FROM THE 
FOLLOWING EUROPEAN STATIONS* : 


GREAT BRITAIN. 
LONDON 2 LO, 369 metres; MANCHESTER, 2 ZY, 385 metres; 
IT, 420 metres; CARDIFF, 5 W 


BIRMINGHAM, 5 353 metres; 
NEWCASTLE, 5 NO, 400 metres: GLASGOW, 5 80, 415 mets. 
Regular morning and evening programm particulars of which 


appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Weekdays, 11.30 a.m. to 12.30 p.m. (2 LO only. 
3.30 to 4.30 p.m., 5.30 to 11 p.m. Sundays, 3 p.m. (2 LO only, 
8.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 7.40 am. 
Meteorological Forecast; 12.15 p.m., Meteorological Report and 
Forecast; 3.30 p.m., Financial Bulletin (Paris Bourse); 6. 10 
p.m., Concert; 7.20 p.m., Meteorological Forecast; 11. 15 p.m. 
Meteorological Report and Forecast. Sundays, 6.10 p.m., Con- 
cert and Meteorological Report. 

ALLOIS-PERRET (Radiola), SFR, 1,780 metres. Sundays, 
2 to 3 p.m., 9 to 10.30 p.m., Concert. Weekdays, 12.40 pm. 
Concert; 5.5 p.m., Financial Bulletin; 5.15 to 6.15 pm. 
Instrumental Music; 8.45 p.m., Miscellaneous News: 9 to 10 
p.m., Concert. Thursdays and Sundays, 10 to 10.45 p.m. Dance 


Music. 

ECOLE 8 des Postes et Tolographes, 450 metres, 
Tuesday and Thursday, 8.30 p.m., Concert. Saturday, 2.30 to 
7.30 p.m., Concert. 

YONS, YN, 3,100 metres. Weekdays, 10.45 to 11.15 am. 
Gramophone records. 


DENMARK. 
LYNGBY OXE, 2,400 metres. 10.30, 4.40 p.m., and 9.45 p. m. 
Meteorological Report in Danish. 8.30 p.m. to 9.45 p-m.. Concert 
(Sundays excepted). 


HOLLAND. 

PCGG, 1.050 metres. Sunday, 3 to 5 Pm. 
Concert. Monday and Thursday, 8.40 to 9.40 p-m., Coneen. 

THE HAGUE (Heussen Laboratory), PCUU, 1.050 metrs. 
Tuesday, 7.45 to 10 p.m., Concert. Sunday, g.40 to 10.40 a.m. 
Concert. 

THE HAGUE (Velthuyzen), PCKK, 1,050 metres. Fridas, 
8.40 to 9.40 p.m. Miscellaneous. 

IJMUIDEN, PCMM, 1,050 metres. Saturday, 8.40 to 9.40 pI. 


THE HAG 


Concert. 


. AMSTERDAM, PA 5. 1.050 metres. Wednesday, 8.10 to 9.1¢ 


p.m., Concert and News. 


BRUSSELS, BAV, 1,100 metres. Working dars, 1 pm, 
Meteorological Bulletin. Daily, 5.50 p.m., Meteorological Buller; 
Tuesday and Thursday, 10 p.m., Concert. Sunday, 7 p-m.. Guan 


GERMANY. 

BERLIN (Koenigswusterhausen), LP, Sunday, 4,000 metrs. 
11 a.m. to 12 noon, music and speech; 2,700jmetres, 12 noon 10 
I p.m., music and speech; Daily, 4,000 metres, 7 to 8 a.m.. 1: to 
1.30 p.m., 5 to 6.30 p.m., Financial and other news. 

EBERSWALDE (2.930 metres), Daily, 1 to 2 p.m, 8 to 9 P. 
Tuesday and Saturday, 6.30 to 7.30 p.m., Concert. 


CZECHO-SLOVAEIA. 

PRG, 1,800 metres, 8 a.m., 12 noon and 4 p-M- 
Meteorological Bulletin and News. 4,500 metres, 10 a.m.. 3 P 
and 10 p.m., Concert. 

KBEL ((near Prague), 1,000 metres. Daily, 7.20 p.m. Concert 
Meteorological Report and News. 


SWITZERLAND. 
GENEVA, HB 1. 900 metres. Daily, 6 to 8.30 p.m, Conen 
(“ Utilitas ”). 
HB 2, 1,350 metres. Daily, 6 to 8.30 pm., Concert 
„ Utilitas ”). 
* British Summer Time is given in each case. 
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CORRESPONDENCE. 


To the Editor of THE WIRELESS WORLD AND 
RADIO Review. 

S1r,—In a paragraph on page 519 of The Wireless 
World and Radio Review for July 21st it was stated 
that a method had recently been patented for the 
production of radio-frequency oscillations by the 
inter-action of light waves of slightly different 
frequencies. 

The idea of generating oscillations in this way 
also occurred to me some months ago, and together 
with a friend I went into the matter. The conclusion 
we came to was that it would be quite impossible 
to carry out the scheme in practice, owing to the 
difficulty of isolating a sufficiently narrow wave 
band. This will be realised when it is considered 
that the difference in frequency between the two 
sodium lines in the spectrum is of the order of 
2,000,000,000,000 cycles per second! Yet a 
moderately good spectroscope is required even to 
make these two lines distinguishable from one 
another. 

Thus, even if it were possible to isolate the 
required waves and maintain them sufficiently 
constant, the energy contained by them would be 
such a minute fraction of that emitted from the 
original source of light that the arrangement 
would be no more than a costly and difficult 


laboratory experiment. 


N. L. Yatres-Fisa (5 CA). 
Reading, July 23rd, 1923. 


To the Editor of THE WIRELESS WORLD AND 

RADIO Review. 
SIR. —I note on going through The Wireless 
World and Radio Review this week that Mr. Louis 
J. Wood, Hon. Secretary of the Halifax Wireless 
Club, states that he has been receiving transmissions 
from 5 OW and 2 UF and wishes to know where 
they are. 

2 UF is my station, situated at 51, Manchester 
Road, Denton, near Manchester, and on the night 
he mentions my input was 4 watts, using 350 volts 
and radiation 1-4 of an ampere. 

Mr. Wood informs us that with his Flewelling 
circuit he heard me at loud speaker strength, 
which is most surprising on the low power I was 
using. 

A most remarkable coincidence is that it was 
from Mr. L. J. Wood’s station that I first heard 
wireless telephony; this would be about four 
years ago, when our old friend Mr. Dennison (2 KD), 
of Halifax, arranged to transmit to us. I intend, 
however, to get in touch with Mr. Wood some 
evening, and work with him officially. 


Yours, etc., 
H. BAILEY. 
Denton, Nr. Manchester, July 13th, 1923. 


To the Editor of THE WIRELESS WORLD AND 
RADIO Review. 

Srr,—Before the advent of broadcasting, in 
my lecture to the Wireless Society of London on 
June 29th, 1920 (see report in The Wireless World, 
Vol. VIII, No. 9, July 24th, 1920), I made predic- 


tions and suggestions for the application of Ruhman’s 
photographophonic film records for the reproduction 
of the voice and music from wireless telephone 
transmitting’ stations, also re the employment of 
photographophonic film records in synchronisation 
with the cinematograph. It may interest vour 
readers to see that both these predictions have 
been fulfilled even to the employment of the 
case photoelectric cell in place of selenium. 

In May, this year, Mr. C. A. Hoxie gave a paper 
before the American Institute of Electrical 
Engineers (see Proceedings of American I. E. E.,“ 
Vol. XLII, page 520-524), in which he described 
a greatly improved photographophone called 
the Pallophotophone, which has fulfilled in 
almost every detail my predictions of 1920. 

On Christmas Eve and New Xear's night speech 
and songs were re-transmitted from photophono- 
graphic film records from the broadcasting station 
of the General Electric Company (WGY) at 
Schenectady with great clearness of articulation. 

My last prediction of the possibilities in front 
of film producers in the possible synchronisation of 
the photophonic film records with the cinemato- 
graphic film has also been fulfilled in Dr. De Forest’s 
recent development, The Phonofilm.“ The 
photophonic records are made on the edge of the 
ordinary cinematograph film as demonstrated 
recently in London, at the Finsbury Park Rink 
Cinema. 

G. G. BLAKE. 

Richmond, Surrey, July 17th, 1923. 


To the Editor of THE WIRELESS WORLD AND 
Rapio Review. 

SIR, — The letter of Mr. T. Burt Trott, in your 
issue of July 14th, and the remarks of Sir 
Hanbury Brown in that of July 2lst, respecting 
the synchronisation of time signals from NSS and 
VN, are of great interest to me as I count NSS as 
one of my oldest and most obliging wireless 
“ friends.” 

But much as I would like to believe that Mr. 
Trott has been enabled repeatedly to detect the 
minute difference of one-seventieth (:014) of a 
second by his phones, due to the time lag arising 
from the difference in distances between his station 
and Annapolis and Lyons, a difficulty arises in my 
mind in that this assumes that the transmission of 
the particular dots or dashes which establish 
coincidence in time have taken place at the identical 
time at each station. 

As a matter of scientific fact, I believe that 
never, except in rare instances, is any time trans- 
mission absolutely exact, and the error, which may 
be plus or minus, may amount to several hundredths 
of a second. 

Taking London as the base, NSS is approxi- 
mately 3,200 miles distant and YN 450 miles. 
This gives a transmission difference of 2,750 miles 
which accounts for a time lag of -015 seconds. 

It would appear from these figures that if 
NSS has an error of, say, only plus -015 seconds 
and YN an error of only minus -015 seconds, you 
will get a condition in which NSS, the distant 
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station, will be actually heard -015 seconds before 
YN, the near station, and, on the law of averages, 
this is not at all an improbable condition. 

In pursuance of such an investigation, it occurs 
to me that it would be extremely interesting to 
compare the midnight transmissions (G.M.T.) of 
POZ and NPO. 

With London as a base, there would be a time 
lag of something like -04 seconds to account for, 
and supposing that POZ maintained its usual 
degree of accuracy and NPO did not exceed, say, 
an error of -015 seconds, it would be really possible 
to appreciate, whether the ear can differentiate 
between sounds which are separated by a minute 
interval of time in the manner so thoughtfully 
suggested by Mr. Trott. 


VERNON I. 
Bramhall, Cheshire. 


N. WILLIAMS. 
(5 TA) 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 

S1r,—With reference to the correspondence in 
recent issues on the subject of the Annapolis time 
signal at 0900 G.M.T., it may interest your readers 
to know that this special signal is transmitted 
for the purpose of survey operations in Alaska. 
No further details are available respecting the 
power used. 

Your correspondent, Mr. A. C. H. Bassano, 
is right in suggesting that the difference in the 
. times of receipt of the Annapolis and Lyons signals 
at 0900 is due to errors in transmission. It should 
be remembered that for the purpose of sending out 
time signals the different transmitting stations 
are telegraphically connected with an astronomical 
observatory, and the actual time signal is given 
from the observatory clock and thence relayed 
over land-line to the W/T transmitter. In the case 
of Annapolis, the “lag” due to relaying from 
the U.S. Naval Observatory at Washington is 
about 0-08 sec. If we take the distance of NSS 
from London as 3,600 miles, travel time accounts 
for another 0-02 sec. On the other hand the 
travel time of the Lyons signal may be neglected 
as the distance of this station is only about 500 miles. 
Superimposed on these lag errors, there are 
smaller ones amounting to perhaps a few 
hundredths of a second in the actual time deter- 
minations at the controlling observatory. 

At Greenwich Observatory the times of receipt 
of the Annapolis signals are automatically registered 
by a syphon recorder against the Greenwich 
clock. After all known errors have been allowed 
for, the monthly means of comparisons show 
Annapolis to be sometimes as much as 0-07 sec. 
behind G.M.T. These differences are not peculiar 
to American signals. The same automatic registra- 
tion shows differences of 0-16 sec. in the 10hr. 
Paris Rhythmics, and 0-20 sec. in the Bordeaux 
Rhythmiecs. Nauen midday signals differ from 
0-05 sec. slow to 0-08 sec. fast on G. M. T. As I 
have pointed out in an article“ Some Practical 
Applications of Time Signals,“ these differences 
are not yet fully understood. 

It is to be regretted that in your issue of July 28th, 
there appeared a note over my initials on Errors 
in Wireless ‘Time Signals,” in which it was stated that 
in the case of Annapolis signals the discordance 
of 0:03 sec. could be accounted for by the time 
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of transmission. The Astronomer-Royal has very 
kindly pointed out to me that the travel time 
had already been allowed for in the figures as 
given, and also that as the Paris and Bordeaux 
values relate to Rhythmics, which are in sidereal 
units, the explanation suggested in the paragraph 
is not applicable. 

Your readers may also be interested to know 
that since April 28th last, Bordeaux Rhythmic 
signals at 2000 G.M.T. (approx.) have been trans- 
mitted on a wave of 18,940 metres C.W. instead 
of the former 23,400 metres. 

W. G. W. MITCHELL. 

Newbury, Berks. 


Calls Heard. 


Sidcup, Kent. 

2 KF, 2 KS, 2 NP, 2 OD, 2 OL, 2 2 
2 PX, 2 PZ, 2 08, 2VJ, 2 XP, 2 2 
5 AC, 5 Al, 5 AQ, 5CQ, 5DT, 5 FO, 5 
5 HI, 5 HR, 5 IP, 5 IR, 5 JT, 5 LP, 5 OX, 5 
5 PR, 5PX, 5 P, 5 PZ, 501, 50 J, 5 
5 TP, 5 UL, 5 VD, S WM, 5 WR, 5 XE, 5 XN, 
5 XZ. (V. S. IW. Smyth). 


Peterborough. 
2 AO, 2 DF, 2 DU, 2 DX, 2 FC, 2 FH, 2 FN. 
2 FQ, 2 FR, 2 GG, 2 HF, 2 JX, 2 KF. 2 KM, 
2 KT, 2 LG, 2 LW, 2 LZ, 20D, 2 OM, 2 ON. 
2 PB, 2 PL., 2 OH, 2 PW, 2 P, 2 SZ, 2TN, 
2 TO, 2 TV, 2 UX, 2 VC, 2 VJ, 2 VQ, 24. 
2 WD, 2 WP, 2 WZ, 2 YQ, 2 zZ, 5 CC, 5 CP, 
5 DK, 5HY, 5 MA, 5 MS, 5 PU, 5 SU, 5VP 
5 VR, 6 HD, 8 AB. 
(J. Sargent). 


Buxton. 
2 AL, 2 AM, 2 AO, 2 AR, 2 AW, 2 BC, 2 DF, 

2 DU, 2FC, 2FE*, 2FL, 2FN, 2 FQ, 2 FZ, 

2 GJ, 2 GL, 2 GN*, 2 GU, 2HF, 2IJ, 2IN, 

2 IQ, 2 IX, 2 JF, 2 JH, 2 JK, 2 JO, 2 JP, 2JU, 

2 JZ, 2KF, 2 KL, 2 KO, 2K 

2 LZ, 2 MF, 2 MI, 2MM, 2 MY, 2 NA, 2NB, 

ND, 2NF*, 2 NK, 2 NM 2 

J, 2OM, 2 ON, 2 OY, 

» 2 QH, 2 RB, 2 RG, 
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, 2 XC, 2 XR, 2 XW, 2Y 


X 
, 2 YT*,2Z0, 
ZS, 5 AH,* 5 AJ, 5AT, S AW 
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DT, 5 FD*, 
FS, 5 FU, 5 FV*, 5 FW*, 5 GL, 5 68, 
HA, 5 HG“, 5 HL, 5 HM*, 5 HT”, 51C, 
IK, 5 JP*, 5 KC*, 5 KM, 5 KO, 5KS’, 

5 LC,* 5 LT,* 5 LZ, 5 ML*, 5 MS, 5 MT, 

5 NH, 5 NM, 5 NP, 5 OL, 5 OW,* 5 O2. 
*,5SI,5 XJ*, 5 XO, 5 ZK, 5 ZV", 

F, 6 FV, 6HG*, 6 IJ*, 6 JO“, 6ND, 

8 AG, 8 AQ, 8 BC, 8 BM, 8 BV, 

, 8CZ, 8 XY, 8 ZZ, O Dv. OFN, 

0 YS. 
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(F. Wiseman Jr.). 
* Location unknown. 
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QUESTIONS AND ANSWERS 


C.H.S. (Derby) submits a diagram of a four- 
valve receiver, and asks (1) Is the diagram correct. 
(2) Is a single wire aerial better than a twin wire 
aerial. (3) Would {it be advisable for him to alter 
the height of his aerial, the present position of which 
us described. 


London broadcast transmissions at a distance of 
five miles, using a frame aerial. 

The diagram is given in Fig. 2. 

“JM.” (London, N.8) gives details of a 
proposed method of winding coils, and asks (1) Will 
the self-capacity of coils wound by this method be 


(1) The diagram is not correct. In Fig. 1 we as low as that of basket coils. (2) What will bela 
give the correct diagram for this receiver. eitable insulation covering for wires when winding 
7 — — — — —— — 
Y 18 e me] | (<=) 
~ si ~ | | 3 Y 
pre i RA t 
| | Eo | 9 o- 
| | | de ‘otters ha. | 
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| F aiea 
EE PSs - 
Fig. 1. C. H. S.“ (Derby). Diagram of 4-valve receiver with one H.F., tuned anode coupled, rectifier 


and two note magnifiers (I- V 2). 


Switches are provided so that any valve except the rectificr may be 


cut out of circuit. 


(2) Provided that the full permissible length of 
wire can be incorporated in a single wire aerial 
this type gives equally satisfactory results with the 
twin wire type. (3) Under the circumstances 
reception might be improved by raising the aerial. 


0001.7 


Fig. 2. A. G. B.“ (Camberley) 


the type of coil mentioned. (3) What are suitable 
dimensions for primary, secondary, anode, and 
reaction coils to tune from 300 to 500 metres, 900 
to 1,000 metres, and 2,000 to 3,000 metres. (4) 
Is it possible to use a reaction coil in the anode 


wT e 
O 


0 WIF 


Receiver with H.F., rectifier and note magnifier (1—V —1), 


connected to a frame aerial. 


A.G.B. (Camberley) asks for a diagram of a 
simple receiver to operate a loud speaker from the 


circuit of a L.F. valve when a crystal is employed 
as rectifier. 
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(1) The self-capacity of the coils will probably 
be a little greater than that of basket coils. The 
method of winding will make this a very small 


turns ; 2,000 to 3,000 metres, 300 turns. Secondary, 
coil, 300 to 500 metres, 70 turns; 900 to 1,000 
metres, 200 turns ; 2,000 to 3,000 metres, 450 turns. 


value. (2) Either D.C.C. or S.S.C. wire will be 
found suitable. (3) Using No. 26 D.C.C. wire, 
the following coils may be wound for the wave- 


D 
+HT 


Ou) aF 


S0000 080 ) 


H000000 


Fig. 3. 


“ YANK ’’ (Doncaster). 


The telephones are connected toa plug. The purpose of the variometer in the anode circuit of the 
rectifier is to provide reaction effects. 


Receiver with H.F., rectifier and optional ncte magnifiers (I- V- 2). 


engths given, when a 0-001 uF variable condenser 
is used in series or parallel with the A.T.I., a 
0-0005 uF variable condenser in parallel with the 
secondary coil, and a 0:0002 uF variable condenser 
in parallel with the anode coil. A. T. I., 300 to 
500 metres, 50 turns; 900 to 1,000 metres, 150 


100 turns; 900 to 1,000 metres, 250 turns ; 2,000 
to 3,000 metres, 400 turns. 


‘YANK ’’ (Doncaster) submits a diagram 
of a three-valve receiver comprising detector and two 


L.F. valves, and asks (1) For a repetition of the 


O00 0 
-F 


2 
2 


NR a alr 


Fig. 4. C. V.“ (Devon). Diagram of a receiver with two stages of tuned anode H.F. amplification, 


rectifier and two note magnifiers (2—V —2). The reaction coil is coupled with the first anode coil. 


Anode coil, 300 to 500 metres, 90 turns: 900 to 
1,000 metres, 300 turns; 2,000 to 3,000 metres, 
600 turns. Reaction coil, 300 to 500 metres, 
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diagram with the addition of one H.F. valve. (2) 
What are suitable windings for a reaction variometer 
with given sizes of stator and rotor. 

(J) The diagram is given in Fig. 3. (2) Each 
former may be wound with 40 turns of No. 26 
D.C.C. wire. 


“C.V.” (Devon) asks (1) For a diagram of 


a five-valve receiver comprising two H.F. valves, 
with surtches for cutting out all valves ercept the 
detector. (2) What will be the approximate range 
of this receiver. 

(1) The diagram is given in Fig. 4. (2) The 
range for telephony will be approximately 600 


miles, and for telegraphy a considerably greater 


distance. 


“F.B.” (Yorks) asks for particulars of 
the resistance, weight and cost of certain sizes of 
resistance wire. 

We should advise you to communicate with 
the manufacturers of Eureka resistance wire, 
the London Electric Wire Co. and Smith’s, Ltd., 
Golden Lane, E.C. 
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aerial circuit. (2) Should the primary and secondary 
windings be wound in the same direction. 

(1) No magnetic coupling should exist between 
these two components. (2) The primary and 
secondary windings should be wound in the same 
direction. 


K. M. L.“ (Petersfield) asks (I) Is it possible 
to screen an aertal, in order to eliminate 
certain morse signals. (2) With reference to a sketch 
of a three-valve receiver submitted, would tt be possible 
to add another H.F. stage to this receiver without 
altering the internal connections. 

(1) The method would not effect much improve- 
ment. (2) Without a diagram of connections, 
it is not possible for us to gay whether the addition 
could be made. 


D. G. K.“ (Herts) submits a list of components, 
and asks for a diagram of an amplifier made with 
these components. 

It will not be possible for you to construct an 
amplifier of the type mentioned with the compo- 
nents listed. 


Fig. 5. G. C. B. (London). Receiver with two H.F., rectifier and two note magnifiers, switches 
being connected to each valve. The reaction coil may be coupled with either the first or second anode circuits. 


G. C. B. (London) asks for a diagram 
of a five-valve receiver employing two H.F., detector, 
and two L.F. valves, the H.F. valves to be tuned 
anode coupled, with reaction to either the first or 
second anode inductance. Switches are required 
for cutting out all valves except the detectors. 


The diagram is given in Fig. 5. 


G. W. R.“ (Southwark, S.E.1) asks for 
suitable dimensions for a telephone transformer. 


The primary winding may consist of 3 ozs. 
of No. 44 S.S.C. wire on an iron wire core 4” long 
and 3“ in diameter. The secondary winding 
may be 4 ozs. of No. 34 S.S.C. wire. 


J. M. J.“ (Chesham Bois) asks (1) With 
reference to the description of “The Neutrodyne ”’ 
in the issue of April 2st, should any magnetic 
coupling exist between the reactance variometer and 


‘*T.H.F.’’ (Liverpool) gives a description 
of a fixed condenser which he has bought, and asks 
(1) Is the advertised capacity of the condenser likely 
to be correct. (2) Is there any simple method of 
measuring the capacity of this condenser. (3) What 
is the internal construction of the type of condenser 
referred to. 

(1) Condensers of this make usually have the 
capacity marked on the case. (2) Several methods 
for measurement of capacities of this order have 
been given in recent issues of this journal. See 
the issues of May and June, 1923. (3) These 
condensers are constructed of tinfoil and paraffin 
waxed paper. 


‘ ARFRYN ' (Wales) asks what is the origin 


of certain noises heard in the telephones when a 
telephone transformer is connected directly in the 
aerial circuit. 

The noises are due probably to a power station, 
or generator in the vicinity. : 
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Fig. 6. “ P.R.K.” (Philadelphia). 


P. R. K. (Philadelphia) submits a diagram 
of a three-valve receiver with which he has trouble, 
and asks (1) Is the diagram correct. (2) If the 
wiring is not correct, will we give the proper diagram 
for this receiver. 

(1) The diagram is not correct. (2) The correct 
wiring is given in Fig. 6. 

W. H.R.“ (Sussex) submits details of a 
crystal receiver, and asks (1) Why are no signals 
obtained. (2) Will telephone wires, crossing the 
aerial just above it, affect the reception. (3) What 
is a suitable contact for silicon. (4) Would it be 
possible to receive from 2LO with a single-valve 
receiver. 

(1) From the details given, it is not possible 
for us to say if there is any fault in the receiver 
itself. We advise you to increase the length of 
the aerial if possible. (2) Unless the telephone 
wires run nearly parallel with your aerial, no notice- 
able decrease in signal strength will occur. (3) 
A steel needle is a very suitable contact for silicon. 
(4) Under favourable circumstances, reception from 
2 LO with a single-valve receiver may be possible. 

H. K. (King’s Norton) asks (1) For particu- 
lars of the windings of a L.F. transformer with a 
ratio of 5 to 1. (2) For details of the wire required 
for a potentiometer, to have a resistance of 500 ohms. 

(1) The primary winding may consist of 10,000 
turns of No. 40 S.S.C. wire, on an iron wire core 4” 
long and 4” in diameter, and the secondary winding 
may consist of 50,000 turns of No. 44 S.S.C. wire. 
(2) On a former |” in diameter and 4” long, wind 
one layer of Noa 36 Eureka resistance wire. 
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Wiring diagram of three-valve receiver (1—V—1).) 


NOTE —T his section of the magazine is placed 

*at the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules: (I) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers, Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the “Questions and Answers” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which is for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless ty 7 15 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of is., or 38. 6d. for a maximum of 
four questions. (7) Four questions is the mari- 
mum which may be sent in at one time. 
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The Broadcasting Committee’s Report. 


FTER a delay which has seemed almost interminable, we have at last some 
definite news of the progress of the Report of the Postmaster-General’s 
Broadcasting Committee. At least we know now that the Report has been 
drawn up and submitted to the Postmaster-General. We are further promised 

that it will shortly be made public, and the full text published as a Government paper. 

There is no doubt whatever that this document will make extremely interesting reading, 
and will set out all the problems arising out of broadcasting, with the special advantage 
of the assurance that each problem will have been treated after having heard evidence 
from all interested parties. Thus far we may confidently look forward to a very interesting 
document, but yet we are inclined to believe that little will have been done to render the 
task of the Postmaster-General any easier in the matter of deciding upon a policy in regard 
to broadcasting and the problem of licences. At the best, the Committee’s report cannot 
be more than a review of the existing difficulties which have arisen as a result of the 
introduction of broadcasting, and recommendations made with a view to assisting the 
difficult task which will still devolve upon the Postmaster-General—that of making any 
decisions with regard to the future of this new wireless service. 

It would appear, then, that we must not be too sanguine of any immediate results from 
the Broadcasting Committee's Report. The very fact that this report has taken so long to 
compile, and that it was hinted at one time that a minority report would also be presented, 
goes to show how difficult a matter it has been to bring forward any recommendations at 
all which could bring together with any sort of harmony the many conflicting interests and 
parties concerned. 

When the time comes that the Postmaster-Gencral is in a position to announce his 
policy and give decisions regarding the future conduct of broadcasting, and the issuing of 
licences, it is to be sincerely hoped that all vestige of doubt and uncertamty will be removed, 
and that the decisions (whatever they may be) will be definite and lasting, with no weak points 
left which will require recommendation at a later date. 

The service of broadcasting, and the industry which depends upon it, not to mention 
the amateur situation, have already suffered sufficiently on account of the hopeless 
uncertainty which developed almost from the moment broadcasting was introduced. 


The Artificial Aerial. 


Not infrequently the persistent applicant for a transmitting licence has his efforts rewarded 
by the award to him of authority to use his transmitting apparatus with an artificial aerial. 
We continually. receive letters of indignation from experimenters who have secured such 
facilities enquiring as to the extent to which their licence limits them. Such querists are, 
of course, recommended to apply to the authority awarding the licence, though, in our 
opinion, the use of an artificial aerial implies that the experimenter must use a non-radiating 
system. 

With the use of an artificial acrial the experimenter can learn a good deal with regard 
to transmitting apparatus, as in very few instances is it necessary to radiate in order to 
carry out investigations in the circuit principles of transmitting apparatus, and even those 
experimenters who have full facilities with regard to transmission, could easily make use 
of an artificial aerial for many of their experiments. All the same we cannot see why 
experimenters should make application to use a non-radiating system at all. A non- 
radiating system cannot be used for the purpose of communicating,.and therefore does 
not fall within the administration of the Post Office. Surely one may possess any kind 
of gear which might possibly be employed for transmission without authority? The 
experimenter in high frequency work could, we should imagine install a 100 kW.. generator 
Vith suitable oscillatory valves and circuits to handle this energy without seeking per- 


mission from anyone, provided it is connected up to a non-radiating artificial aerial 
circuit comprising resistance and capacity. 
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RECEIVER DESIGN. 


CONSTRUCTIONAL DETAILS OF A FOUR-VALVE SET. 


The receiver described below has been specially designed to meet the constant 
demand for constructional details of a four-valve set embodying reliable 
circuit principles and arranged for home construction from component parts. 


By F. H. HAYNES. 


Relating to Design. 


T may be argued that a receiver is more 
suited to experimental requirements 
if it consists of the necessary component 
parts displayed on the bench and wired 
up, or a number of component instruments 


the receiver takes a somewhat permanent 
shape one does not really “ get the hang 
of it.” There are so many minute adjust- 
ments to be made in order to get the utmost 
out of a set, that the writer is of opinion 
that every station should be equipped with 


ee KI y TH * 
Bie RA a 


The finished receiver, which can be inspected at the office of this Journal (12 and 13, Henrietta Street, W.C.2). 


connected together. It is admitted that 
this arrangement does permit of making 
circuit changes, but unless fundamentally 
new circuit principles are to be tried out, 
it does not allow for rapidly changing 
from one receiving system to another. It 
is not possible to become adept in the 
skilful manipulation of the set which is 
laid out on the bench unless it remains 
wired almost permanently to one circuit. 
Efficient reception depends essentially upon 
critical and careful tuning, and unless 


a receivér of the boxed-up type which is 
stable and robust, and with which fine 
adjustments can be easily observed and 
noted. A few spare components can be set 
aside for original work. The locking up of 
valuable components in a permanent receiver 
is fully warranted because with the complete 
instrument the experimenter can make 
obseryations- which would not be possible 
with temporarily wired units. True, one 
type of circuit will not be suited to every 
class of reception, and for this reason switches 
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efficiently arranged are liberally introduced 
to give various circuit combinations. Again, 
the author has heard it said that the intro- 
duction of switches into multi-valve circuits 
gives rise to losses, but whether or not this 
is the case depends upon the type of switch 
employed and the method of wiring. 

The instrument under description consists 
of one high frequency amplifier, detector 
valve, and two note magnifiers. High 
frequency amplification is an essential feature 
of any receiver, though the manipulation 
of more than one high frequency amplifier 
is extremely difficult unless semi-aperiodic 
circuits which do not require critical ad- 
justments are adopted. In general, however, 
H.F. circuits designed for easy adjustment 
produce a much lower degree of amplification 
than those which are precisely tuned. 
The “ tuned anode ” method is incorporated 
in preference to any other system of high 
frequency amplification, as it functions well 
on any wavelength. Transformers may be 
used where the wavelength range is limited, 
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and can even be wound to produce a step-up 
potential though they cannot be employed in 
an instrument designed for universal use, 
whilst the gain in amplification by their use 
is, perhaps, debatable. A valve is used as 
a detector in lieu of a crystal as reaction can 
be arranged between its plate circuit and the 
tuned anode. Although a crystal may 
be a very efficient rectifier, it often will not 
handle currents of big amplitude such as 
may be obtained from an oscillating high 
frequency amplifier, and, moreover, in itself 
cannot stimulate oscillation in oscillatory 
circuits to compensate for the high frequency 
resistance they may possess. Two note 
magnifiers are added for loud speaker work 
and will not, of course, bring in any signals 
which cannot be heard in telephones con- 
nected after the detector valve. More 
than two transformer coupled low frequency 
amplifiers are never required, because when 
they are correctly adjusted all the amplifica- 
tion ever likely to be required can be obtained 
and distortion kept to a minimum. Two 


Front view with com ponents attached. On the previous page is the setting out and engraving diagram (ivorine 
scales can be attached or the panel handed over to an engraver with the diagram) together with a view of the 
back of the panel. 
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position switches are introduced as follows:— ` 


(1) A double-pole switch to connect 
aerial tuning condenser in series or 
parallel with the aerial tuning in- 
ductance. 

(2) A three-pole “ stand-by,” and “ tune” 
switch for throwing the closed circuit 
in and out of use. One set of contacts 
on this switch is for disconnecting 
the closed circuit condenser from 
its inductance, which is a very neces- 
sary feature when the closed circuit 
inductance is idle. Many beginners 
hesitate to adopt closed cir- 
cuit working, but it might 
be pointed out that the use 
of a closed circuit in front 
of a high frequency amplifier 
very. considerably increases 
the degree of amplification 
and renders the tuning adjustments, 
with regard to self oscillation, much 
smoother. 

(3) A four-pole switch to cut out the 
high frequency amplifier. Two poles 
of this switch are used for reversing 
the connections to the reaction coil, 
which is necessary when taking the 
amplifier out of circuit. 

(4) and (5) Double-pole switches for 
disconnecting the two note magnifier 
circuits. 

The system of tuning to be adopted is 
the controlling feature when contemplating 
the form and general dimensions. The only 
system with which one can tune over the 
entire wavelength range is that which makes 
use of the plug-in type of inductance, and if 
of a eliable type these coils may even have 
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lower distributed self capacity (which is a 
detrimental property most noticeable on 
short wavelengths), than single layer ın- 
ductances wound on ebonite. 

The dimensions of the panel and containing 
cabinet are brought down to a minimum and 
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Side view showing only the apparatus on the back of 

the panel. The terminal strip is supported by two 

3/16" brass rods attached in this instance to the ends 
of filament resistances. 


Setting out of the valve-holder panel. 
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regardless of wiring difficulties. On the 
panel there is just sufficient room to accommo- 
date the components which are manipulated 
by knobs on the face. A platform inside the 
instrument supports the transformers, whilst 
the top panel carries the four valve holders. 
It is considered that terminals disfigure the 
face of an instrument panel, particularly 
when connected to various kinds of leads. 
In this case a terminal strip is arranged at the 
back of the instrument, and to allow of rigid 
wiring is attached by supporting rods to the 
panel, whilst a slot in the back of the cabinet 
allows for the ebonite strip, on which the 
terminals are assembled to come flush with 
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The transformer platform. 
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to adopt the products of particular manu- 
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facturers. In this instance a great deal of 
modification is not required in order to 
substitute the components of makers other 
than those shown in the figures, and of a type 
favoured by the reader. It is not the aim of 
the author, however, to adhere to any special 
kind of product, and it is intended to deal 
pretty generally with the products of other 
reliable manufacturers in subsequent con- 
structional articles. The following com- 
ponents are necessary 
(1) Sufficient best grade q or §” ebonite 
sheet to construct the front and top 
panels, terminal strip and transformer 
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One transformer has its windings connected in series to form a choke, 


and is employed in conjunction with the condenser (4 mfd.) to feed the telephones or loud speaker. 


the back of the instrument. The cramped 
arrangement of the components certainly 
does render the wiring up difficult, yet it 
can be accomplished by the beginner with 
care and patience, and precise details as to 
the method to employ will be dealt with 
subsequently. One often sees receivers having 
the components well spaced out for the 
purpose of reducing the capacity of the leads, 


but a brief consideration will reveal the fact 


that short leads comparatively near together 

will produce capacities just as low as longer 

leads spaced apart. 

Components Required and their Selec- 
tion. 


One cannot drawIup a detailed design 
giving all working dimensions without deciding 


platform. 3 in. ebonite rod for support- 
ing transformer platform. 


(2) Sixteen valve legs with nuts and 
washers. 


(3) Four filament resistances. 


(4) Five switches, not of the Dewar type 
but preferably of the pattern shown, 
or other specially designed multi- 
contact key switch for use in high 
frequency circuits. 

Three intervalve transformers. In 
working out the dimensions sufficient 
depth has been allowed in the box for 
fitting any of the large types. When 
purchasing, one should ascertain for 
certain that the windings comprise 
30,000, or more, turns. A turns ratio 


(7) 


(8) 
(9) 


(10) 
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of not more than 3 to I is required.* 

Air dielectric variable condensers of 
rigid construction, two having a value 
of 0-0002 mfds., and one of 0-0005 mfds. 


These values are specially suited to 


short wave reception and the low 
capacities will not necessitate the use of 
verniers. The capacities are sufficient, 
however, to not create gaps in tuning 
when interchanging coils. 

Two, three-coil coil holders and those 
which are operated through gearing 
are specially recommended. 

Two fixed condensers of approximately 
2 and 0:3 mfds. 


Two condensers, one of 0:00025 mfds. 


for use in the grid circuit of the 
detector and another of o-oor or 
0-002 mfds. 

Eight terminals of good design. 


* Reference can with advantage be made to an 
article in which data concerning various trans- 
formers is given (Wireless World, page 669, August 
15th, 1923). 
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(11) Grid leak of 2 megohms, with mounting 


(12) 
(13) 


(14) 


(15) 


(16) 


clips. 

One pound of No. 16 tinned copper 
wire. | 

Some 3/16 in. brass rod for supporting 
terminal strip and about 2 sq. ins. of 
4 in. brass sheet with six No. 4 B.A. 
by } in. countersunk brass screws if 
brackets are to be attached to the 
ends of the rheostats. 

Sufficient well seasoned ` mahogany, 
walnut, or teak, which when planed 
will measure 5/16 in. in thickness. 
Solder, preferably cored with resin, 
Fluxite, glue, lacquer, and small 
quantities of good quality enamel in 
four colours, preferably white, blue, 
red and green. 

Miscellaneous wood and brass screws 
will be required, as shown in the 
drawing and depending upon the 
style of components. 


Constructional details and manipulating in- 
structions will be given in the next issue. 


— 


Back view of panel with components assembled and wired prior to placing the transformer platform in position, 
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A LOW VOLTAGE CATHODE RAY 
OSCILLOGR APH. 


The development of the oscillograph in which a heated filament is used for 

electron emission is a recent advance, and provides the radio experimenter 

with apparatus which is convenient to manipulate, and suitable for making 
wave form investigations. 


By N. V. 


TYPE of cathode ray oscillograph 
tube, more usually known as 
the Braun tube, has long been 
used as a means of studying 

high frequency electromagnetic phenomena, 
there being particular properties of such 
a device which rendered it useful when other 
types of oscillograph, such as the vibrating 
strip type, were unsuitable. Its particular 
utility lies in the fact that the moving part 
consists of a beam of electrons which, 
being practically without inertia, is capable 
of dealing with frequencies at least equal 
to those of the upper radio frequencies. 
The difficulties and cost of operating 


the Braun tube have prevented a most’ 


useful device from becoming more generally 
used, but the gap has been filled by the 
Western Electric Co.’s new Cathode Ray 
Oscillograph, a tube working on the same 
principle but at low cost and with simple 
auxiliary apparatus. 

Before proceeding to describe first the 
Braun tubes, and then the new type oscillo- 
graphs, it will be well to form a clear picture 
of how the latter operates as an oscillograph. 

The beam of electrons may be deflected 
in any direction by applying an electric 
or magnetic field across the beam near its 
source. Deflection occurs in the same 
direction as the electric field, and at right 
angles to the direction of the magnetic 
field. 

If two fields are applied in two directions 
at right angles, then the path traced by the 


end of the beam is the curve in rectangular . 


co-ordinates of the relation between the 
two fields at any time. Two fields which are 
cyclic and synchronous, result in the ray 
tracing out the same pattern repeatedly, 
with the result that a stationary curve 
is obtained. If one of the two interdependent 
variables is time, special arrangements, in 
which one of the synchronous deflections 
is made proportional with time, enable 


KIPPING. 


a stationary pattern to be obtained in this 
case also. 

Like the galvanometer forms of oscillo- 
graph, the Braun types are best suited 
for studying cyclic or recurring phenomena, 
though the approximate form of transient 
phenomena may also be indicated, if the 
frequency is low enough to enable a single 
sweep of the ray across the screen to be 
seen. 

The principles set out above apply both 
to the original Braun tubes and to the new 
cathode ray tubes. 


Diagrammatic arrangement of the early gus 


Fig. 1. 
discharge oscillagra ph. 
A. Baffle screens. B. Fluorescent screen, 


The former derives its electron beam 
from a high voltage gas discharge. Fig. 1 
shows diagrammatically the arrangement 
of the gas discharge type, which is a form 
of high vacuum tube having at one end 
a cathode from which the cathode beam is 
projected. Two baffle screens A are pro- 
vided with small holes in them, and on an 
enlarged end, a screen B of fluorescent 
material. The projection of cathode particles 
was brought about by the unidirectional 
and continuous discharge from some electro- 
statical electrical machine, such as a Voss 
or Wimshurst. The ray showed as a bright 
spot on the fluorescent screen. Deflection 
was obtained by placing on either side of 
the neck of the tube a pair of coils traversed 
by an electrical oscillatory current. The 
line of light so produced was examined 
with some such device as a rotating mirror. 
The tube required constant voltage from 
10,000 to 50,000 resulting in an expensive, 
cumbersome, and somewhat dangerous 
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[By courtesy of the Western Electric Co., Lid. 


Fig. 2. Cathode ray oscillograph tube. 


installation, which placed it beyond 
the means of most experimenters. The 
focussing of the ray was brought about 
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y courtesy of the Western Electric Co., Ltd. 
Fig. 3. Internal construction. 


by the use of “ striction ” coils, or some 
other producer of a powerful field. 
The Cathode Ray Oscillograph to be 


described here differs from the original 
form of Braun tube in that the source of 


electrons is a hot filament instead of a gas 
discharge. This makes it possible to operate 
the tube on a comparatively low anode 
potential of 250 to 400 volts, the sensitiveness 
being correspondingly greater, and the 
auxiliary apparatus very simple. 

A general idea of the appearance of the 
tube may be obtained from Fig. 2, and the 
internal construction is shown more clearly 
in Fig. 3. The small internal glass tube 
seen in Fig. 3 contains a length of oxide- 
coated filament f, heated when in use, 
by a 4 or 6 volt accumulator. From 1-2 
to I-5 amperes are consumed by the filament 
when the beam of electrons is correctly 


adjusted, and the current to the tube 


anode a from which the beam issues, is 


about half a milliampere. A Shield s is 


Fig. 4. The filament. 


inserted between anode and filament, and 
has a small hole in the centre. The end of 
the filament is bent round into a nearly 
complete circle, of diameter just greater 
than that of the hole in the screen. The 
back bombardment on to the filament of 
positive electrons is thus largely overcome 
and the filament has a correspondingly 
longer life—about 200 hours. A detailed 
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drawing of the filament is shown in Fig. 4. 
Above the anode, two pairs of deflecting 
plates Px and Py are mounted at right 
angles to each other, and one plate from 
each pair is connected to the anode. The 
potentials to be studied are connected 
between the anode and the other plate 
of each pair. 

The large end of the tube is coated on 
the inside with a fluorescent substance, 
which becomes luminous at the spot where 
the electrons strike it. The coating is a 
mixture in equal parts of calcium tungstate 
and zinc silicate, which results in a spot 
sufficiently bright for visual observations, 
yet containing enough blueness to be fairly 
active photographically. The tube contains 


H carne ne 
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Connections for the operation of the 


oscillograph. 


Fig. 5. 


a small amount of gas, which prevents 
charges from accumulating on, the walls 
of the tube, and also assists in the focussing 
of the ray as will be explained later. The 
tube is based to fit into an ordinary bayonet 
socket, four lugs and the frame giving 
connection to the filament, anode, and 
deflecting plates. 

A diagram of the connections for the 


operation of the oscillograph are shown in 


Fig. 5. The internal deflecting plates are 
connected conductively to the anode in 
order to avoid a charge collecting on them, 
which would cause the spot to drift. 

Ihe brightness of the spot increases 
rapidly as the anode voltage is raised, 
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but a certain amount of sensitivity is lost. 
The anode voltage should therefore be 
governed by the nature of the experiment— 
whether sensitivity or quick visibility is of 
greater importance—but 300 volts is generally 
the best value. 

When current deflection rather than 
voltage deflection is required, the current 
is passed through a pair of small coils of 


wire placed outside the tube, such as those 


in Fig. 2. The beam is deflected by the 
magnetic field from the coils, which are 
usually connected in series, and set of 
course, in a plane parallel to the 
plane of one of the pairs of deflecting 
plates. 

The deflecting plates are made of a high 
resistance non-magnetic material, so as not 
to cause distortion when using the magnetic 
field. A bar magnet is sometimes necessary 
to compensate for the deflection of the ray 
by the earth’s field, but apart from this 
and the circuit of Fig. 5, nothing more is 
required. 

The focussing of the rays to a spot on 
the fluorescent screen, one of the most 
important steps in the designing of this 
type of oscillograph was, as mentioned 
above, brought about by the introduction 
into the tube of a small amount of gas. 
The suggestion was due to Dr. H. J. van 
der Bijl, who, with J. B. Johnson, was 
responsible for most of the work on the 
tube’s development. 

The part which the gas plays depends 
upon the difference in the mobilities of 
electrons and positive ions. 

Some of the electrons in the stream 
forming the “cathode ray” in passing 
through the gas in the tube, collide with 
gas molecules and ionize them. Both the 
colliding electrons and the secondary elec- 
trons leavè the beam, but the heavy positive 
ions receive very little velocity, as a 
result of the impact, and drift out of the 
beam with only their comparatively low 
thermal velocity. It therefore happens that 
positive ions accumulate down the length 
of the stream, so that there is a field sur- 
rounding the “ cathode ray” which tends 
to pull the electrons inwards. There is, 
however, a mutual repulsion between the 
electrons constituting the beam, which has 
to be overcome before the ray is properly 
focussed. If there were only the mutual 
repulsion between the electrons to overcome, 
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this would be done when the number of 
positive ions in the stream equals the 
number of electrons. If the original diver- 
gence in the beam is taken to be one degree 
from the axis, and the electron current 
2 X 10 5 amp., then a simple calculation 
shows that the radial field required to pull 
the beam to a focus at a distance equal 
to the length of the stream in the tube is 
about one volt per cm. This field strength 
is produced, with beams of ordinary intensity, 
if there are four positive ions for each 
electron in the stream. 

When the current is increased, the total 
positive ionization of the beam increases, 
the field around the beam becomes stronger, 


Ariicles to be published shortly in this Journal 
will describe experiments of the author relating to 
valves and valve circuits, in which visual results 
obtained with the cathode ray oscillograph will be 
described and explained. Amongst experiments to 
be described will be 


Measuring modulation of high frequency 
currents. 


EXPERIMENTAL 


HE receiving portion of this 
installation is arranged in three 
separate sets of panels on a large 
vertical switchboard. 

Six valves are employed, and the 
switching arrangements provide for 
any combination of valves or circuits 
to be used, from a single detector valve 
to two high frequency, detector, and 
three low frequency valves. The 
wavelength range of the tuner is from 
140 to 25,000 metres. 

A back view of the transmitter panel 
is shown in the photograph. Either 
grid or choke control may he employed 
for telephony transmission, and the 
valves may be connected in parallel 
for C.W. or grid modulation. 

Three meters are provided on the 
front of the panel, which indicate re- 
spectively the anode, filament and 
aerial currents. 

The H.T. supply is derived from 
the 240 volt D.C. lighting mains, and 
an aerial current of over 0'4 amperes 
is obtained when using two power 
valves, | 
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and the electrons are brought to a focus 
in a Shorter distance. This has been proved 
to be true by using a moveable fluorescent 
screen with the tube. 

The focussing of the beam therefore is 
brought about merely by adjustment of the 
filament current. In general, visual ex- 
amination of the curves, etc., obtained is 
all that is required, though stationary 
curves may be photographed. 

A difference of potential of 1 volt across 
a pair of deflecting plates, with 300 volts 
anode potential, results in a deflection of the 
luminous spot of about 1 mm. The deflection 
due to one ampere turn in the external 
coils of Fig. 2 is about I mm. 


Obtaining resonance curve of a reactive 
circuit. 


Use as a frequency meter. 
Characteristics of valves. 
Investigation of oscillatory circuits. 
Wave forms of rectifiers. 

Study of transformers, etc. 


— — 


STATION 2XP. 


The aerial consists of a 50-foot inverted 
L twin, used in conjunction with a four-wire 
counterpoise, no direct earth connection 
being employed. 


Back view of the transmitter panel. 
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DRILLS AND DRILLING. 


By RICHARD TWELVETREES, A. M. I. Mech. E. 


N passing a critical eye over many of 
their earliest attempts at constructional 
work, most amateurs will recognise 
blemishes due to defects in drilling. 
Panels that were marked out accurately 
enough are marred by irregularly spaced 
holes; studs which ought to be upright, 
incline towards each other affectionately, 
and numerous other points indicate that 


something has 

gone wrong with 

the drilling. 
There are so 


many patterns of 
drilling machine, 
ranging from the ` 
primitive bow 
pattern, still used 
for certain pur- 
poses, to the 
expensive pillar 
machine for repeti- 
tion precision 
work, that the 
amateur may be 
excused if he 
gets somewhat 
confused when 
making the choice 


of tools for his 
workshop. 
The Use of 
Archimedean 
Drills. 
For really light a 
work there is Fig. 1. 


nothing quite so 

handy as the simple form of archimedean 
drill, which in its modern form is some— 
times known under the more elaborate 
title of the Reciprocating Automatic Drill. 


One of these is shown in the group of drilling 


appliances in Fig. I, and consists of a double 
grooved shank with a chuck at one end and 
a ball-bearing head at the other. The 
motion is provided by working a central 
driver up and down the shank, and by 
virtue of the double groove the direction of 


A collection of drilling appliances. 


rotation, permits of the use of ordinary 
twist drills. This little machine is capable 
of drilling holes up to } in. in diameter with 
comparative ease, and is very useful in 
places where there is no room to swing a 
brace or gear driven drill. Furthermore, it 
is very desirable for using in a horizontal 
position, as the spindle is easier to keep 
perfectly level than that of the gear-driven 
type, and for this 
reason is some- 
times preferred by 
amateurs. Its 
price, too, is an 
attractive feature 
as for the sum 
of six shillings a 
first-class type can 
be purchased., 


Swing Braces 
and Expand- 
ing Bits. 


The swing brace 
usually associated 
with the wood- 
worker’s kit is 
extremely useful 
in the wireless 
amateur's work- 
shop, quite apart 
from its applica- 
tion to wood 
cutting. For ex- 
ample, in counter- 
sinking a drilled 
hole in metal the 
speed of the 
geared hand brace spindle is so rapid that 
there is a danger of running right through 
the hole with the countersink drill, but 
this objection disappears when the swing 
brace is used for the purpose. 

Apart from its uses on wireless work, the 
swing brace and a set of bits will often be 
required in adding to the general convenience 
of the shop itself, and is invaluable as a 
powerful screwdriver when a suitably shaped 
bit is fixed in the chuck. 
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Adjustable fly cutters can also be used in 
the swing brace for making large holes up 
‘to 4in. in diameter in vulcanite or wooden 
panels: whilst special expansive bits, opening 
out from 3 in. to.5 in. in diameter, enable 
one to complete jobs that would otherwise 
involve a good deal of work. 

When it is desired to counterbore a hole 
in a block of ebonite, the job can be done 
better with a swing brace than any other 
hand-operated tool, especially if the cutter 
made for the job 
is left with the 
edges rather on 
the blunt side. 
Jobs of this kind 
tend to make the 
cutter ‘draw 
through just in 
the same way as 
when drills are 
used to counter- 
sink holes when 
used in a geared 
brace. 


Hand Drills. 


The small wheel 
brace, shown in 
the group of tools 
in Fig. 1, can be 
used by itself or 
else can be mount- 
ed in the drill 
press also illus- 
trated. The value 
of the latter will 
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single thumb nut, and the upward and 
downward movement of the drill is obtained 
by a very convenient and sensitive compound 
lever. When at its highest point, the 
distance between the chuck and the table is 
7% in., which permits of a very useful range of 
work being done in this handy little con- 
trivance. As the price of the stand itself 
is only 6s. ọd. the addition is not a very 
costly one. 
Combination Drill, Anvil and Vice. 
Those amateurs 
_who from con- 
siderations of 
space favour 
various forms of 
combination tool, 
may be attracted 
by the appliance 
illustrated in Fig. 
2, which has the 
virtue of permit- 
ting a large range 
of operations to 
be performed 
whilst occupying 
but very little 
room in the shop» 
From these points 
of view, the com- 
bination tool pos- 
sesses distinct 
advantages, and 
therefore its claims 
ought not to be 
dismissed by the 
amateur construc- 


be readily appre- (a) (b) (e) tor without due 
ciated by those pig. 3. (a) Set of twist drills in stand. (b) Combination consideration. 

who have expe- tool incorporating a drilling machine. (c) A drill There are few 
rienced difficulties gauge - plate. more necessary 
in drilling holes tools than the 


square through various kinds of work. The 
drill press makes an effective compromise be- 
tween using the hand drillin the ordinary way 
and purchasing a more expensive machine 
than the character of the work to be done in 
the shop justifies. The press consists of a 
metal base provided with a screw clamp, and 
this permits of its being fixed securely to the 
work bench. The base is suitably enlarged 
to form a sort of table upon which the work 
to be drilled can be supported, and if neces- 
sary, clamped in position. By a simple 
sliding arrangement the press can be fixed 
at any desired height from the base with a 


vice, the drill aid the anvil, and in this 
case the three are combined into one appliance 
costing £4 IOs. 

It will be noticed that in this instance the 
drilling portion of the combination tool is 
far more solid in construction than any hand- 
operated brace, indeed it is made so sub- 
stantially that there would be no objection 
to removing the handle and fitting a belt 
pulley in its place, thus converting it to a 
power-driven machine of a very inexpensive 
form. At times when the drill itself is not 


required, the entire pillar can be removed 


from its base by releasing two set screws 
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and the combination of the vice with this 
really substantial anvil, removes the ob- 
jection mentioned in the previous article on 
Tool Equipment. 

The steel-faced anvil measures 8 in. ie 
by 4 in. wide, and has a square hole into which 
swage blocks can be fitted, as well as a second 
hole, into which a drift for removing these 
swage blocks can be introduced. The latter 
point alone indicates that the tool originates 
from the brain of a practical man and there- 
fore adds to the appeal made to the discrimin- 
ating amateur. Somehow or other makeshift 
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therefore it is much better to invest in 
a proper stand in which the drills are kept 
according to their size. Thus every drill can 
be found at once, or failing that, one can 
discover the place a given size of 895 
occupied before it was broken, which is 

minor kind of consolation. The set 8 
in the photograph herewith includes drills 
from 1/16 in. to $ in. in diameter advancing 
by sixty-fourths of an inch, thus including 
all sizes likely to be required by the amateur. 
Shown in this group also is a standard and 
tapping gauge for BA threads, which will 


Fig. 3. A and operated grinder, with special ‘attachment for correctly sharpening 
twist drills. 


tools lead to makeshift methods ; and con- 
trariwise, it is almost impossible to revert 
into slipshod ways when one is surrounded 
by aset of workmanlike tools. As manners 
maketh man, so tools often make the 
mechanic. 


Twist Drills. 

Until one becomes skilled in the use of 
hand braces, twist drills, especially those of 
the smaller sizes, suffer from breakages, and 
one is forced by bitter experience to learn 
how such breakages are avoided. If the 
drills are kept loose in a box or drawer, a 
considerable amount of time will be taken 
in searching for one of the required size, 


enable the user to select the correct size of 
drill to use for holes that have to be tapped 
out. 


Drill Grinding. 

If a small grinding wheel had no other use 
in the amateur’s shop, it would justify its 
existence in keeping the drills sharpened, 
because the surest way to get inaccurate 
results with either a hand or machine 
operated drill is to use blunt or improperly 
ground drills. If drills are ground unequally 
nothing will induce them to run true, and so 
the holes are bound to be crooked and there 
are various other ill effects too numerous to 
mention here. 
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The best kind of grinder to use is one 
similar to that shown in Fig. 3. There are 
one or two points to be observed in selecting 
this kind of tool, as there are so many 
inferior models on the market. The worst 
thing is to choose one with cast gears for these 
are apt to chip and finally strip all the teeth 
on the very slightest provocation. Pur- 
chasers should insist on cut gears, machined 
from solid blanks, as these alone can be 
relied upon to give continued service. The 
gears and their bearings should be enclosed 
in an oil bath and the clamping arrangement 
must permit of a solid fixture on the work 
bench. 
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Unless one has had some practical ex- 
perience in grinding twist drills, the grinder 
should have a special attachment whereby 
this operation can be performed very easily. 
The attachment consists of a device for 
holding the drill to be ground at the correct 
angle with the surface of the grinding wheel, 
and by one simple movement of a hinged 
portion, the drill is made to follow the proper 
movement necessary to grind it accurately. 

Amongst other uses, this high-speed 
grinder can be adapted to take a cotton 
polishing buff, which is useful in securing 
a high finish to fittings of sets designed to 
be ornamental as well as efficient. ö 


Wireless. Club Reports. 


Felixstowe and Ipswich Radio Societies.“ 

A joint meeting took place on Saturday, August 
18th, when, at the invitation of the Felixstowe 
Society, members of the Ipswich and District 
Radio Society visited Felixstowe. 

The proceedings opened with a visit to the trans- 
mitting station of the Ship Salvage Co., the operator- 
in-charge, Mr. Barter, describing the various 
operations in considerable detail. After tea at 
the Pier Hotel, the visitors proceeded to the Old 
Walton Martello Tower, where a three-valve 
portable set was experimented with. 

Despite the unsettled weather, culminating in 
a rainstorm, the afternoon was thoroughly enjoyed. 

Hon. Sec., (Felixstowe), E. Cork, 3, Highfield 
Road, Felixstowe. Hon. Sec. (Ipswich), H. E. 
Barbrook, 46, Foundation Street, Ipswich. 


The Wireless Society of Hull and District.* 

The second of a series of visits to places of interest 
took place on Saturday, August llth, when the 
members spent a very enjoyable and instructive 
afternoon at the Hull Corporation Electricity 
Works, Sculcoates Lane. Every detail of the 
machinery was carefully explained by capable 
guides. , 

On August l7th an excellent paper was read 
by Mr. G. E. Steel on an important subject to 
experimenters, viz., Magnetism.” 

The annual Field Day was held at. Anlaby on 
Saturday, August 18th, when, despite the very 
showery weather, there was a good attendance 
and excellent results were obtained with an out- 
side receiving station, twelve pairs of telephones 
being connected at one time. Some experiments 
were also carried out with a kite aerial. 

The syllabus for the winter is now being arranged, 
and the Hon. Sec. will be pleased to hear from 
anyone who would care to read a paper or give 
a demonstration, New members wil also receive 
a hearty welcome. 

Hon. Sec., H. Nightscales, 47, Wenlock Street, 
Hull. ; ° 


Tottenham Wireless Society.“ 

“ Workshop Practice was dealt with in a 
lecture delivered on Wednesday, August 22nd, by 
Mr. L. Tracy. The lecturer carefully explained 
the fitting out of an experimenter’s workshop, 


giving details of the tools to be used, and practical 


hints as to the best methods of doing those jobs 
which look easy until they are tackled. Mr. Tracy 
also suggested many admirable adaptations of 
tools for special purposes. 

Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Bruce Grove, Tottenham, N.17. 


Midhurst and District Radio Society. 

At the monthly meeting held on August 2]st, 
under the Chairmanship of Major-General Sir J. F. 
Daniell, K.C.M.G., Mr. H. C. Naldrett was elected 
representative to the Radio Society of Great Britain. 
An informal discussion on Reaction was opened 


by the Hon. Secretary, who explained his remarks 


with blackboard diagrams. The discussion was 
keenly pursued by the President, the Chairman, and 
Messrs. S. F. Broadway and A. Haseltine, and it 
became evident that amateurs in the district are 
in favour of very little reaction and of taking 
great care in tuning. 

An interesting winter programme 
arranged. 

Particulars of membership will be gladly furnished 
by the Hon. Sec. H. J. Dyer Cossins, Hunsdon, 
Midhurst. 


is being 


Barnet and District Radio Society. 

A small attendance, due to the holidays, was 
noticeable at the Society’s meeting on August 22nd. 
After the Morse class, one of the members exhibited 
a single-valve tuner, its circuit being discussed by 
means of blackboard sketches. 

There is still room for new members, and pro- 
spective members will be gladly furnished with 
particulars by the Hon. Sec., J. Nokes, ` Sunny- 
side,” Stapylton Road, Barnet. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY 


XXIII. 


The series has been specially arranged so that the reader who follows 
each section as it appears will have obtained a complete wireless education 
with a minimum of time and trouble, and he will be in a position to 
successfully design his own wireless equipment. 

Recent sections deal with series and parallel circuits, damping, choke 


coils, and transformers. 


By W. JAMEs. 


46.—Mechanical Analogy. 
HEN studying the properties 
of coupled circuits, it is helpful 
to consider the motion of 
coupled pendulums. Suppose 
we have two pendulums (Fig. 112), which 
may consist of two equal lengths of cord, 
each fastened with masses of equal weights 
tied to a supporting cord at A and B. Call 


Fig. 112. An arrangement consisting of two pen- 
dulums, P and S, fastened at points A and B to the 
supporting cord, used to show the effects of coupled 
circuits. 
the pendulums P and S, P corresponding with 
the primary circuit and S with the secondary 
circuit. If their lengths and weights are 
equal, their natural frequencies are the same. 
The greater the distance between the points 
of support A and B, or the tighter the sup- 


porting cord, the smaller or weaker the 


coupling, so that the coupling may be altered 
by changing one of these factors. With 
these factors held constant, increasing the 
length of the pendulums reduces the coupling. 
The damping is affected by the size of the 
masses, and is due to air displacement 
and losses in the cord between A and B. 
The damping may be increased by fixing 
vanes to the masses. 

If pendulum P is pulled to one side and 
then released, it swings two and fro, and 
energy is transferred via the cord AB to 


pendulum S. The amplitude of the swing of 
P becomes smaller and smaller as energy 
is transferred to S, and lost through damping, 
and finally reaches zero. At the same time, 
as pendulum S receives more energy from 
P, the greater will be the amplitude of its 
swing until P has parted with all its energy. 
At this moment, the amplitude of P is zero, 
and that of S is at its maximum. The 
amplitude of the swing of S at this instant 
is nearly equal to the initial amplitude of 
P (the masses and lengths of P and S being 
similar). Since S continues to swing, energy 
is transferred back to P, which commences 
to swing again, its amplitude building up 
as energy is transferred, while the amplitude 
of S falls off. When the whole of the energy 
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Fig. 113. The upper curve shows the amplitude 
of the oscillation in the primary circuit, and the 
lower curve those in the secondary or aerial 
circuit. Notice the amplitude of the primary 
oscillations is a minimum, when that of the secondary 
is a maximum. The oscillations are not symmetrical 
as shown by the dotted outline. The amplitude of 
the maximum values decrease as indicated by the 
dotted lines. 
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has been transferred from S, the amplitude 
of P is a maximum, and that of S a minimum 
(practically zero). The maximum swing of 
P is, however, a little ‘less than the last 
maximum value of S. The cycle of events 
goes on; while the amplitude of P is in- 
creasing that of S is decreasing and vice 
versa, the maximum amplitude each time 
being smaller through damping losses, until 


the whole of the energy originally applied. 


to P is expended. 
The frequency of the swings is constant 
except when either pendulum passes through 


Fig. 114. 


Curves A and B, represent currentayuith frequencies of fi and fa 
secondary, have flowing in them at the same time two currents with frequencies f, and fy. 
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of the pendulums it may be seen the beats are 
produced through the operation of two 
frequencies. The beat frequency N = fi—f 
where /i and f, are the two frequencies, see 
Figs. 114 and 115. Here, curves A and B 
represent the two frequencies f, and fẹ 
The resultant curve is the full line, and is 
shown again in Fig. 115. 

Suppose now after pendulum P has 
given he whole of its energy to S, that is, 
when the pendulum S has reached its first 
maximum value, pendulum P is prevented 
from swinging again (by holding it, or cutting 


Each circutt, primary and 
The resultant 


current obtained by adding curves A and B is shown by the full line, and again in Fig. 115 below. 


its minimum swing, when there is a phase 
reversal. 

The motion is represented in Fig. 113. 
The rise and fall.in the amplitude of the 
pendulums occurs at regular intervals. The 
tighter the coupling (i. e., the closer points 
A and B), the less is the number of oscilla- 
tions between successive minimum values. 


Alt A 


22 


Ty i 


it off). S will oscillate at its own natural 
frequency. Instead of its swings being 
damped down quickly through transfernng 
energy back to pendulum P, it will continue 
to swing with slowly diminishing amplitude, 
the reduction in amplitude being only due 
to its own damping. 

The swinging of the pendulum will then be 


sie 


Fig. 115. Refer to Fig. 114. 


Since each pendulum has a similar natural 
frequency, it follows from the nature of 
the oscillations that the frequency of the 
oscillations or swings is not that of the natural 
frequency of the pendulums themselves ; 
in fact from the curves showing the motion 


as shown in Fig. 116. This case is important 
in practice, and is analogous to the condition 
obtained when a quenched spark gap is 
employed in the primary circuit. During 
the time the primary pendulum is swinging, 
the secondary pendulum is increasing in 
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amplitude, and as before, two resultant fre- 
quencies are present, but when the primary 
circuit is opened, the secondary oscillations 
are determined solely by the constants 
of the secondary. It swings at its own natural 
frequency, and the reduction in the ampli- 
tude of the oscillations is due to its own 
damping. 


PRIMARY CURRENT 


al HRM AA 


AERIAL CURRENT 


Fig. 116. If the primary circuit is broken at the 
end of the first few oscillations (t.e., when the current 
has reached its first maximum value), the secondary 
circuit will oscillate at its own natural frequency, the 
current only gradually falling in amplitude because 
of the small damping. At the beginning of the 
oscillations in the secondary circuit, while the oscil- 
lations are building up, two currents, with two 

frequencies are produced as before. 


47.—Effect of 

Frequency. 

Let us now see what happens when the 
condenser C, Fig. 71*, is charged. Ifthe aerial 
circuit were removed, the circuit consisting 
of coil L, condenser C and spark-gap G, 
would oscillate (during the time a spark 
discharge was passing across the gap), 
the frequency and damping being determined 
solely by the constants of the circuit. When 
the aerial circuit, consisting of the aerial 
coil and the condenser formed between the 
aerial wires and the earth is coupled with the 
primary circuit, energy is induced into the 
aerial circuit. Consequently a forced os- 
cillation commences in the aerial circuit, 
which then oscillates at its natural frequency. 
At the same time, when energy is oscillating 
in the aerial circuit, energy is induced back 
into the primary circuit. Clearly, the tighter 
the coupling, the greater will be the effect 
of each circuit upon the other, so that the 
resultant oscillations are different from those 
generated when the two circuits are not 
coupled; further, the energy in the aerial 
circuit will be quickly damped out, owing to 
the losses caused by the primary. 

The effect of tight coupling upon the damp- 
ing is shown in Fig. 117. The primary 


Coupled Circuits on 


oscillations induce secondary oscillations, 
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and because of the transfer of energy, the 
primary oscillations quickly die down. Then 
energy is transferred from the aerial circuit 
back to the primary, consequently the 
aerial oscillations die down quickly, and 
oscillations are built up again in the primary 
circuit. This transfer of energy from one 
circuit to the other takes place until the 
whole of the energy is expended. It will be 
noticed that when the current in one circuit 
is at its maximum value, that in the other 
circuit is at its minimum value. 

When the coupling is loose, the reaction 
between the aerial and primary circuits is less, 
consequently the energy is slowly trans- 
ferred from the primary to the aerial circuits 
and vice versa, as shown in Fig. 113. If 
the initial primary energy is the same in 
this as in the previous case, the number 
of wave trains will be less; also the peak 
value of the voltage induced in the aerial 
circuit is less than in the former case. 

We have shown that when two circuits 
are coupled together, the effect of mutual 
inductance is to change the effective in- 
ductance of each circuit. In the case of 
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Fig. 117. When the circuits are tightly coupled, 
the oscillations are more quickly damped out. 


Fig. 71, if the inductance of the primary 
circuit is LwH, and that of the aerial 
circuit L,uH, and each are separately 
tuned to the same natural frequency, 
f, f is proportional to 


— : „C and C, being 
LC e 


the capacities of the closed and aerial circuits. 
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When the circuits are oscillating, the fre- 
quency of the oscillations will not be f, but 
will be different because now the effective 
inductance values of the aerial circuit will 
be L, (I—k) and L, (J+), and that of the 
primary L (I-) and L (I+8), resulting in 
frequencies proportional to 


1 I 
V L(I — k)C v L(I + k)C 
Two frequencies are generated, /i and fy, 
the mean frequency being f, that for which 
the circuits were tuned. One frequency 
is higher and the other less than f. In Fig. 114, 
curve A represents the higher and curve B 
the lower frequency. By adding the two 
curves we obtain the total aerial current. 
At one instant, the two currents are in 
phase, and the total current therefore high. 
A little later they are in opposition, giving 
zero resultant aerial current. The resultant 
current curve is shown again in Fig. 115, and 
it is seen the current rises and falls at intervals. 
It will be noticed that there is a phase 
reversal when the currents reach their 
minimum value. The frequency with which 
the current falls to zero is called the beat 
frequency, and is equal to f,—/f, per second. 
N, the beat frequency 


=f; — 7 “(FS a =) 
VI- KÀ vI+ È 
When k is small, N = fk. 

The two frequencies or wavelengths may 
be observed with a wavemeter. If they are 
A, and A,, We may find the co-efficient of 
coupling k, from the relationship 


and 


k= AAs * 100 

which is sufficiently accurate for most pur- 
poses. Thus, if the observed wavelengths 
are A, = 420 metres, A, = 380 metres, the 
natural wavelength of the circuit A = 400. 

„ * 100 = Io per cent. 

400 

The effect of close coupling is therefore to 
cause the energy to be transmitted, not with 
a single frequency or wavelength, but a 
band of wavelengths is occupied, the ampli- 
tude of the acrial current being a maximum 
at two points. A resonance curve showing 
the effect of close coupling is given in Fig. 118. 
It will be noticed there are two peaks, 
corresponding with the two wavelengths. 
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As the coupling is made very loose, 
the resonance curve is altered and approaches 
curve A, Fig. 119. Weakening the coupling 
still further reduces the amplitude of the 
aerial current as at B. 


AERIAL CURRENT 


380 400 420 
WAVE LENCTH 


Fig. 118. If we couple 
a wavemeter near the 
secondary circuit and mea- 
sure the current (or watts) 
induced in the wavemeter 
circuit when it is adjusted 
to various frequencies, a 
curve as above may be 
plotted. When the primary 
and secondary circuits are 
tightly coupled, a wide 
bund of frequencies may 
be occupied. The curve 
ie not flat, but has two 
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Fig.119. When the coup- 
ling is loosened or made 
weaker, the energy tn the 
secondary circuit ap- 
proaches that represented 
by curve A. Tuning tn 
in this case is fairly 
sharp, the energy oscil- 
lating ina narrow band 
of frequencies with the 
resonance point well de- 
fined. If the coupling is 
made still weaker, the 
resonance curve is sharp, 


peaks which correspond 
with the two frequencies 
produced, 


but there ts a loss of 
energy, represented by 
curve B. 


The disadvantage of coupling too closely 
is obvious. Through the band of wavelengths 
occupied for a single transmission, inter- 
ference is produced; further, the aerial 
voltage rises to a higher value than when 
looser coupling is employed, giving greater 
risk of insulation breakdown, as well as 
tending to excite other aerials. If the 
energy sent out is highly damped, aerials 
may be excited by shock, that is, forced 
into oscillation, the aerial circuit then 
oscillating at whatever wavelength it happens 
to be tuned. 
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HINTS FOR BETTER RECEPTION. 


By W. JAMES. 


GOOD deal of the noise present 
while listening to a concert is 
due to the high tension battery, 
and sometimes to the accumulator. 

The internal resistance of the battery 
increases during its life, resulting in a drop 
in voltage across the battery itself, the drop, 
of course, being equal to the current multi- 
plied by the resistance. If the resistance 
changes during reception, the voltage across 
the battery changes in proportion, and 
the anode filament current changes gn this 
account instead of only varying according 
to the signal. The variations are amplified, 
and produce noise in the telephones. In 
addition the battery resistance acts as 
a coupling between each valve, variations 
in anode current due to the signal producing 
corresponding variations in anode voltage 
which is communicated to each valve. 
The result is often that the receiver howls. 
Occasionally oscillations with frequency 
above audibility are produced, seriously 
reducing the signal strength. The remedy 
is to connect a large capacity condenser, 
such as 2 F, across the battery, to act 
as a reservoir, and as a low-impedance 
path between the common anode connec- 
tions and the filament. Results are often 
further improved by connecting a resistance 
of the order of 25,000 ohms across the 
battery, but this resistance will take an 
appreciable current if a high anode voltage 
is used (4 MA with 100 volts). Nevertheless, 
when the battery is old and very noisy, 
it is worth while adding this resistance (Fig. 1). 
When the accumulator is almost discharged, 
and sometimes when it is freshly charged, 
noises may be produced by it. The remedy 
is to shunt it with a condenser and resistance. 
A 2 uF condenser and a 500 ohm resistance 
generally suffice to prevent the noise due 
to the accumulator. If a potentiometer is 
used there is no need for this resistance. 
Noises are sometimes produced through 
poor insulation. The skin of ebonite should 
be removed before parts such as valve 
sockets are mounted. Very often it is as 
well to scratch lines around all terminals, 
valve sockets, etc. Valve holders constructed 


of composition instead of ebonite should 
be avoided. 

A faulty grid leak causes, as a rule, a 
very bad noise. All transformers and con- 
densers, such as those used to couple the 
anode circuit with the next grid circuit, 
should be very carefully insulated. In the 
case of transformers, low insulation causes 
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Fig. 1. The upper figure shows the method of 
connecting a tondenser and resistances across the 
H.T. battery and the accumulator to help in the 
reduction of noise. In the lower figure a separate 
voltage tap is provided for each anode circuit. 


a marked reduction in amplification, as 
well as noise. 

Of course no one would expect a receiver 
to work well if there were any intermittent 
disconnections in the wiring, or in the 
wire of any of the components. 

When designing a multi-stage amplifier, 
it is important to make sure that each valve 
works within the limits imposed by its 
characteristic curve. 

The nature of the apparatus joined in the 
output (anode) circuit determines to a 
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large extent whether the working or dynamic 
characteristic curve is straight or not. The 
curve will have a considerable straight por- 
tion when, in the case of a resistance con- 
nected in the anode circuit, the ohmic 
value is about twice the normal impedance 


of the valve. In the case of an R type 
valve, the normal impedance is about 
40,000 ohms; the “V24” type valve, 


15,000 ohms. When a choke is used, its 
inductance, under working conditions, should 
be 50 henries or more if possible. It will 
be clear that if the characteristic curve 
is not straight over the portion used, the 
output cannot be a faithful copy of the input, 
and the harmonics produced may be ob-. 
jectionable. When a tuned anod? circuit is 
used, its impedance will be generally sufficient 
to give a straight characteristic. 


RECTIFIER 


Fig. 2. Condenser Cy is the coupling condenser, 

C, and R, the grid condenser and leak resistance. 

Resistance R, fices the potential of the point joining 
Ci and Ch. 

In general, when fairly large capacity 
valves, such as the R type are employed 
for high frequency amplification, there will 
be no need to provide the second stage with 
higher anode volts and a higher filament 
temperature than the first, but it is as well 
to use plenty of anode voltage and to control 
the length of the characteristic curve by 
variation of the filament resistance. 

When the tuned anode method of high 
frequency amplification is employed, it is 
of course essential to provide a coupling 
condenser. It has been found desirable, 
both from the point of view of signal strength 
and quality, to employ two grid condensers 
and grid leaks as shown in Fig. 2. Here 
condenser C, is employed to couple the 
anode Vi with the grid circuit of the rectifier, 
and the resistance R, prevents it obtaining 
an unsuitable potential. The secondary C} 
and resistance R, are the ordinary grid 
condenser and leak. The condensers and 
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resistances may be adjusted to give very 
fine results. 

A good deal of distortion is due to im- 
properly designed note magnifiers. The 
rule should be not to use more than three 
stages when the signals are to operate an 
ordinary loud speaker. When transformer 
coupling is employed, it is highly important 
to use only the best type of transformer. 

There are, unfortunately, many manufac- 
tured which ruin quality. There are a few 
good ones, only, which are expensive. 
They have a large number of turns, and 
a low ratio. It is much easier to build a 
low ratio transformer—such as two to one— 
which will be satisfactory, than a four to 
one, which is generally not satisfactory. 
Poor quality duc to bad transformers may 
be improved at some expense in amplifica- 
tion by connecting a resistance across the 
secondary winding, although it should be 
emphasised there is no need to connect a 
resistance for this purpose when the trans- 
former is well designed. Sometimes, however, 
a high resistance of the order of 0-5 megohm 
is connected for the purpose of reducing 
noise produced by strays or static. 
Another method is to provide an air gap 
in the iron core. One may easily find whether 


Fig. 3. circus 


Methods of connecting the grid 
to obtain a suitable operating potential. In (Ah 
the normal grid voltage is the same as the negativs 


side of the filament. In (B), the grid ts negatirs 

by the voltage drop tn the filament resistance. 

Diagram (C) shows how the potential is obtained 

by tapping the H.T. battery. The scheme shown 
at (D) is probably the best of all. 
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improved quality results by gradually 
separating the two parts of the core while 
listening.. The air gap is particularly neces- 
sary when the transformer carries a relatively 
high anode current. 

It is, of course, necessary to use some 
means for providing the grid circuits with 
the requisite normal potential. Grid current 


will flow when the grid becomes positive 
Cells may be 


and produces distortion. 


INPUT TO 
RECTIFIER 


used in the grid circuit, or a resistance 
may be employed as shown in Fig. 3D. 
The anode current flowing through resist- 
ance R produces a voltage drop across it ; 
—H.T. is negative by this amount with 
respect to —L.T. If the anode current is 
5 MA and the resistance 1,000 ohms, the 
voltage drop is of course 5 volts, so that 
—H.T. is 5 volts negative with respect 
to —L.T. A suitable potential may be 
tapped off, and further, if the H.T. volts 
are increased, the anode current increases, 
giving a corresponding increase in the 
voltage drop across the resistance. The 
grid is therefore automatically made more 
negative? A 24F condenser should be 
connected across the resistance. | 
‘There is some danger that with strong 
signals the last valves of the low frequency 
portion of an amplifier may be over-loaded 
in spite of using extra high tension volts, 
and a suitable grid potential. Special 
valves are expensive, and extra high tension 
and filament current are required. The cir- 
cuit given in Fig. 4, which is known as a 
push-beH amplifier, may be- used with 
every success when extra strength of signals 
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is required. Two special transformers 
are required, with a centre tap taken from 
the secondary of T, and from the primary 
of T,. Alternatively, two transformers 
may be used in place of T,, the two primary 
windings being connected in series, and 
the two secondaries in series with the inner 
terminals connected to the grid battery. 
In the case of transformer T,, the two trans- 
formers may be connected in series as 


before, and the connection from positive 
H.T. taken to the inner primary terminals.” 
This method is very useful when extra 


The telephones only 


Reaistince amplifier. 
carry the varying current; the steady anode current 
is carried by the resistance R. Suitable values are 


Fig. 5. 


R = 70,000—100,000 ohms, coupling condensers 
C = 0:005uF to 0-05uF. Grid leaks 0-5—2M.Q. 


power is required using ordinary receiving 
valves, such as the “ R type, and enables 
one to use transformers which, when used 
in an ordinary circuit, produce distorted 
signals. 


774 


There is a good deal to be said for the 
ordinary resistance coupled amplifier, on 
account of it being entirely aperiodic, 
that is, untuned. The connections are given 
in Fig. 5. The anode resistances R may 
have a resistance of 70,000 to 100,000 ohms, 
and the anode voltage should be raised 
accordingly. The grid leaks should pre- 
ferably have a high resistance such as 
2 megohms, but provided the cells are used 
as shown, this value may sometimes be 
reduced with improved results. The coupling 
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condensers C have a value of 0-005 to 
0:05 uF. The H.T. voltage required is 
necessarily high—120 volts is suitable. It 
will be noticed the last valve has a resistance 
in its anode circuit, connected across which 
is the loud speaker in series with a large 
capacity condenser. A well insulated 
I uF condenser is recommended. In this way 
only the signal current, which is a varying 
current, passes through the loud speaker. 
The remainder of the anode current passes 
through the anode resistance. 


CORRESPONDENCE 
CONSTITUTION OF THE COMMITTEE OF THE RADIO SOCIETY OF GREAT BRITAIN. 


Much comment has been aroused. by the publication, in the August 22nd issue of this Journal, of a letter from 
Lieut. H. C. H. Burbury, protesting against the composition of the Committee of the Radio Society of Great 


Britain. 


The question is one which we feel shculd be open for discussion from all points of view and therefore 


we publish the follewing representative letters recently received. 


To the Editor of THE WIRELESS WORLD AND 
Rapio REVIEW. 

SIR, — I should be grateful if you would permit 
me, as President of the Radio Society of Great 
Britain, to make a few comments upon Lieutenant 
Burbury’s letter appearing in your current issue, 
wherein he discusses the Society’s efforts to promote 
national unity in amateur wireless matters. 

First, I should like to remind you that when 
the need for an amateur society of national scope 
became apparent some years ago, the Wireless 
Society of London initiated a scheme of annual 
conferences. At these meetings the organisation 
of a national amateur Parliament was discussed. 
The conferences were all well attended, and each 
of them enabled the Wireless Socioty of London 
to take a further step towards national accord. 
As a consequence the present position is as 
follows :— 


(1) The Radio Society of Great Britain has 
been formed from the Wireless Society of London 
and its afliliated Societies. 

(2) The Radio Society has received the honour 
of the patronage of H.R.H. the Prince of Wales. 

(3) The Memorandum and Articles of Associa- 
tion defining the constitution of the Radio 
Society are now approaching completion. 

(4) Meanwhile the affiliated Societies are being 
kept in touch by letter from the Hon. Secretary 
of the Radio Society, and by memoranda cir- 
culated as required. 


During the transition period the Committee of 
the Society is studying how to ensure adequate 
representation of the affiliated Societies on the 
Central Committee. In order to get the best 
advice on this matter the Committee decided to 
invite four provincial amateurs to join them. 
In view of the urgency of the matter the Committee 
theinselves chose four provincial members instead 
of trying to organise a special election. This is the 
step which has called forth the letter of your 
correspondent. But I can assure him that neither 
the method of augmenting the Committee, nor 


the proportion of provincial to London members, 


is intended as a permanent arrangement or as a 


precedent. Arrangements for the future will be 
made with an open mind by the augmented 
Committee. 

Finally, as a practical step towards helping the 
Radio Society o obtain complete representation of 
every view, I suggest that those amateurs who 
syinpathise with your correspondent should com- 
municate with him and then elect a representative; 
after which I would do all I could to get their 
representative appointed to the Committee im- 
mediately. 

Yours faithfully, 
W. Eccues. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 

Srr,—I have read in your last issue a letter from 
Lieutenant H. H. Burbury, and I would like to 
state that I am in sympathy with him as regards 
his suggestion that there is now too much trade 
element on the Committee of the Radio Society 
of Great Britain. 

This Society (until recently the Wireless Society 
of London) was originally formed to look after the 
interests of the wireless experimenter. It is 
officially recognised by the Postmaster-General, 
and in this, and other connections, has gione most 
excellent work. It is only to be expected that 
owing to the growth of the wireless industry in 


this country, a number of the members of the 


Committee, being very clever wireless experimenters, 
should turn their knowledge to commercial 
advantage, and so enter the wireless trade. 

The Radio Society of Great Britain has now been 
constituted the parent body of wireless experimenters 
and their local associations, so that it would seem 
to me to be correct that its operation should not 
be controlled by a Committee, consisting mainly 
of members connected with the wireless trade, 
either commercially or professionally, but that a 
new Committee should be elected, on which there 
is only quite a small proportion of the trade. 
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I also think that, in view of the importance of 
the Society, and its anticipated growth, that a paid 
Secretary should be employed, as I am sure there 
will be a very great deal of work and detail involved 
in the future, which it would be unfair to expect 
a gentleman in an honorary capacity to execute. 


I suggest that you throw your columns open for 
correspondence on this matter, which I am sure will 
be of great interest to the members of the Radio 
Society of Great Britain and its affiliated Clubs 
and Societies. 


W. W. BurnuaMm, Fellow I. R. E. 
London, W. C. 2, August 28th, 1923. 


To the Editor of THE WIRELESS WORLD AND 
RADIO ReEvIEw. 


Sir,—With reference to Mr. H. C. Burbury’s 
letter in your issue of the 22nd inst., we wish to 
say that we heartily endorse his remarks with 
regard to the position of the Radio Society of 
Great Britain. 


It has long been evident to our Society that the 
R. S. G. B. function only as a debating and lecture 
society and our affiliation to them means nothing 
more to us than support for this side of their 
activities. 

As one of the oldest wireless societies in the 
country may we appeal to the other societies to 
give publication to their views on this subject, 
as the inactivity of the R.S.G.B. during and since 
the formation of the B.B.C. is a galling fact which 
calls for immediate consideration. 


Unity of action is essential. The experimenters of 
the country to-day are evident in such numbers 
that they can claim their individuality if they act 
together, and they require a live representation by 
a Committee of Amateurs free from any trade 
influences. 


It is presumably admitted that the R.S.G.B. 
require full trade support for their lecture pro- 
gramme, but if they are to maintain their position 
as the representatives of the amateur movement, 
they have yet to offer facilities for a Committee 
of Amateurs free to deal exclusively with the 
P. M. G. and with amateur organisation. 


The alternative, which seems to us the happier 
solution, would be achieved if atl the Experimental 
Societies rallied behind the British Wireless Relay 
League, which is already a purely amateur organisa- 
tion, and worked to give it a status similar to that 
enjoyed by the American Radio Relay League in 
the U. S. A. We are aware that criticism has been 
raised in London on account of the fact that the 
B. W. R. L. is run from Manchester, and that there 
is no room for relay work in this country. There 
is nO apparent reason, however, why the B.W.R.L 
should not transfer headquarters to London if 
they were fully supported and still work in harmony 
with the R.S.G.B., and one has but to listen-in 
on amateur wavelengths any night to realise the 
vast amount of practical work going on within our 
boundaries, which, if developed in the spirit of 
the freemasonry of the ether” by a central 
office of reference, would react to the benefit of 


all. 


It is singularly fitting, we must 1 that 
we should be called to act ion by Mr. Burbury who 
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is, we believe, universally acknowledged one of 
the foremost amateurs of the day. 


W. G. DIXON, 
(Chairman, Newcastle-on-Tyne Radio Society j. 
Rowlands Gill, Co. Durham, 24th August, 1923. 


To the Editor of Tue WIRELESS WORLD AND 
RADIO REvIEw. 


S1r,—I have read with interest your editorial of 
August Ist on Politics in Wireless.” 

It seems to me that the trouble is that the genuine 
amateur has no national society to look after his 
interests, that is, no genuinely constituted national 
society. 

It must be evident to everyone that the so-called 
Radio Society of Great Britain is simply the old 
Wireless Society of London under a new name, and 
even the addition of carefully selected provincial 
members of the Committee suggested by the Com- 
mittee itself, does little to improve matters. 

A society calling itself the Radio Society of Great 
Britain should be constituted of the whole of the 
amateur societies of Great Britain on an equal 
footing, without any dominant or outstanding 
society, each society sending delegates to a yearly 
conference in the proportion of say one delegate 
to every 50 of its membership, and each society 
paying its quota on membership to the central 
funds, as decided by such Conference. The 
Conference thus constituted would then proceed to 
elect its Executive Committee to meet and conduct 
the general business of the society. 

l am, of course, aware that the Shilling a head“ 
idea was dropped at the last so-called Conference, 
but was mainly opposed because the provincial 
societies had no representation, and object to 
government entirely by London. The best brains 
are not all in London even if the biggest hats are 
there. 

The danger to the amateur to-day is not through 
any lack of insight into the future on his part, nor 
on account of any petty jealousies between in- 
dividuals and societies. I do not believe in going 
round corners, and I say in all seriousness that the 
amateur (the genuine amateur) has no sav in any 
national society. J have before me, as 1 write, the 
letter heading of the so-called Radio Society of 
Great Britain, and much as I admire the strings of 
letters after the names of the various officers, I 
can find very few names of men who are purely 
amateurs. 

That is the danger to the amateur. His interests 
are in the hands of men who are not solely in the 
radio science for hobby and scientific interest from 
pure love of it, but who have made radio their 
profession, and in many cases their livelihood. 
They naturally look on radio from a purely pro- 
fessional and business standpoint, and whatever 
legislation arises with respect to radio they will 
eventually adapt themselves to it in such a way 
that their financial interests are not unduly dis- 
turbed, whatever may happen to the amateur. 

I may be wrong; I hope l am, but I do think 
that if these gentlemen are elected to office in the 
Radio Society of Great Britain they ought to be so 
elected (with a leavening of the pure amateur) 
by general vote of the whole of the aftiliated wireless 
amateurs of the country, and not by the com- 
paratively few members of the Wireless Society of 
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London, which is as much in existence as ever it 


was. 


You, Sir, are the editor of a journal which is the 
official organ of the Radio Society of Great Britain. 
You are not the editor of the official organ of the 
amateur, but you would be were the Radio Society 
of Great Britain properly constituted and con- 
ducted to run the country instead of the Metropolis. 

Louis J. Woop, Hon. Sec. Halifax Wireless Club. 

Member, Radio Society of Great Britain. 


Halifax, August 3rd, 1923. 


To the Editor of THE WireLess WORLD AND 
RADIO Review. 


Sir,—-With reference to the letter (published in 
The Wireless World and Radio Review, August 8th), 
giving details of a new scheme for representation 
on the National Committee, at our meeting last 


evening it was unanimously decided— 


That in the matter of representation on the 
Committee of the Radio Society of Great Britain, 
London should be treated as a separate group 
entirely and under no circumstances should 
any member of an affiliated society of the 
London group represent the provincial societies 


on the National Committee.” 


As this seems to be a matter of easy adjustinent 
we trust that the Committee of the Radio Society 
of Great Britain will give it immediate attention. 


P. SAWYER, 


Hon. Sec. Southampton and 


District Radio Society. 
Southampton, August llth, 1923. 


To the Editor of Tue WIRELESS WORLD AND 
RADIO REVIEW. 


Sık, —I welcome Lieut. Burbury's recent letter 
and the correspondence to which it has given rise 
as evidence of awakening interest in Radio Society 
politics and a desire on the part of the Provinces 


to take a more active part in them. 


In the conduct of each of the four annual Con- 
ferences every effort was made to induce the dele- 
gates to suggest means of effective representation 
Having failed to do 
so the Committee now invite some leading amateurs 
in the Provinces to attend their meetings with a 
view to formulating means whereby at the next 


and even of executive power. 


Conference they can elect their own representatives. 


The Committee of the Radio Society of Great 
Britain is continuously listening in to catch the 
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views of the Provincial Societies, who so ably 
represent the average amateur throughout the 
country. It has been well said that London is 
always the purse, sometimes the brain, but never the 
heart of England. It is doubtless because we 
realise this, that the vast majority of the Provincial 
Societies have accepted our recent announcement 
as an evidence of our persistency in tuning in 
and have welcomed it accordingly. 

Now as to the charge of professionalism. A few 
years ago the profession did not exist. It was 
created by such men as those whose names appear 
on the letter heading of the Radio Society of Great 
Britain, every one of whom was an amateur or a 
professor. Many have since been forced into the 
profession by their achievements, and I am confident 
that they are as good representatives of the amateur 
as they ever were, but I realise that some readjust- 
ment will be necessary as the younger men dont 
know their history and some of the older ones 
forget it. At every annual meeting of the R. S. G. B., 
the floor members have been urged to take advantage 
of their democratic constitution and to initiate 
election of new members. 

Owing to the holidays I have had no opportunity 
of conferring with my colleagues, but I can say 
with confidence that our wish is to encourage a 
large and liberal discontent ” and to give the fullest 
opportunities for the expression of opinion. 

F. Hore-JONEs, 

Chairman, Radio Society of Great 
London, E.C.1, August 29th, 1923. 


Britain. 


ON JOINING A WIRELESS SOCIETY. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 


Sir,—With reference to the Editorial in your 
issue dated August 15th, entitled On Joining 
a Wireless Society, I should like to see wider 
publicity given to this excellent article. 

If every Hon. Secretary of a wireless society 
would take the trouble of sending a copy of the 
article to the editor of his local paper, together 
with a few items of information relating to his 
own society, it is quite probable that he would 
soon make the acquaintance of many of those 
who should be members, but who stand aloof.” 

H. Hyams. 

Crouch End, N.8. 

August 17th, 1923. 


Notes and News 


For the benefit of ratepayers a wireless set has 
been installed at the Shoreditch Council Library. 
* * * $ 

The Brazilian Wireless Telegraph Company has 
begun the construction of a high power station 
at Rio de Janeiro. 

* * * * 

A wireless car is being constructed for the use 
sf Scotland Yard. It will be capable of both 
transmission and reception of messages. 

* * * * 
Wireless on Lifeboats. 

The adventurous voyage of the Trevessa survivors 

in a ship’s lifeboat has raised the question of 


equipping such boats with wireless apparatus. 
In this connection, Mr. Havelock Wilson, Chairman 
of the Senfarers Joint Council, recently stated that, 
in his opinion, the installation of such apparatus 
is an absolute impossibility at present, for there 
is no machinery yet invented that would make 
it possible to install wireless in a small boat.“ 
This somewhat sweeping assertion is hardly 
in accordance with facts, for special lifeboat sets 
have been in existence for several years. A new 
type of wireless installation for ships’ lifeboats 
is at present on view at the Olympia Shipping 
Exhibition, constructed by the Marconi Inter- 
national Marine Communication Company. The 


— 
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set, which is easily carried between the after- 
thwarts of a lifeboat, embodies a direction finder, 
an almost indispensable adjunct to such an 
installation. The transmitting range on a 600 
metres wavelength is 50 miles. 


Continental Broadcasting Reception. 

It would be interesting to know whether any 
other listeners-in have “ logged so many foreign 
broadcasting stations as Mr. Kenneth M. Langdale, 
of Petersfield, Hants. The following have been 
heard quite distinctly with a three-valve set (H.F., 
detector and L.F.) :—Eiffel Tower, Radiola, Ecole 
Supérieure des Postes and Telegraphes, The Hague 
(PCGG and PCUU), Koenigswusterhausen and 
Prague. 


The Birmingham Broadcasting Station. 
The aerial of 5 IT at Summer Lane, illustrated 
on page 710 of our issue of August 22nd was 
specially constructed for the British Broadcasting 
Company by Messrs. Reynolds and Bradwell, 
the well-known Birmingham electrical engineers. 


New Beyrouth Station, FFD. 

On August 20th the Radio-Orient ” Company 
opened a new coast station at Beyrouth (Syria). 
The station operates on wavelengths of 450, 600 
and 800 metres, and the provisional daily times of 
transmission are :—6 a.m. to 10 a.m. (G.M.T.), 
12 noon to 4 p.m. (G.M.T.). 


Erratum. 

Owing to a misprint, the number of the Dubilier 
Condenser patent appearing on page 689 of the 
August 22nd issue of this Journal was given as 
197536. This should be corrected to No. 197556. 


A well-equipped radio demonstration van now in the 
service of Messrs. McMichael, Ltd. 


Books and Catalogues Received. 


G. Davenport (Wireless), Ltd. (99, 101, 103, 
105, Clerkenwell Road, E. C. I.). Wireless 
Bulletin, the Monthly House Organ and Cata- 
logue of the Company. 

The Ready Method of Memorising Morse. 
Utilising an original system for committing the 
Morse characters to memory. (Distributed by 
G. W. I., Ltd., Imperial Works, Shanklin Road, 
London, N.8. Post free, 6d.). 
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Our photo shows the unique delivery van recently put 
on the road by Messrs. Burndept, Ltd. 


The New Broadcasting Stations. 


Readers will be interested to learn that the 
Aberdeen station is to be opened on October 2nd, 
and the Bournemouth station on the 17th of the 
same month. 


FORTHCOMING EVENTS. 


THURSDAY, SEPTEMBER 6tb. 
Dewsbury and District Wireless Society. Opening Meeting of 


Session. 
Stoke-on-Trent Experimental Society. At the 
V. M. C. A., Hanley. Ordinary Meeting. 


Amateur Wireless Association. At 
Annual General Meeting. 
Radio Society. Lantern Lecture: Post 
Office Telegraphs.“ By Mr. G. F. Hearn. 
FRIDAY, SEPTEMBER 7th. 
Gorton and District Wireless Societv. Ordinary Meeting. 


Calls Heard. 
Margate. 


2 BN, 2 BO, 2 BS, 2 CO, 2 DC, 2 DO, 2 FQ, 
2 FS, 2 FU, 2IF, 2MS, 2MT, 20M, 20N, 
2M, 28K, 28Z, 2WS, 2X2, 222, 5 BV, 
5 CG, 5 FY, 5JP, OEP, 5QV, 5SV, 5 VR, 
5 WR, 8 AA, 8 AB, WJZ (N. J.). 

(Arthur O. Milne). 
Lavender Gardens, London, S.W. 

2 MK, 20M, 2XL, 2 XR(?), 510, 5 PU, 
5 SU, 5 XR, IM, 6 KR. 

(A. F. C. Boyd and L. M. T. Bell) 
(5 XZ). 
‘* Strandhuset,” Faxe Ladeplads, Denmark. 

2 AO, 2 DF, 2NA, 2 TB, 5 BV, 5 G8, 5 JX, 
5 LG, 6NI, 8 AQ, 8 AW, 8 BV. 

(James Steffensen). 
Ilkley. 

2 AW, 2CK, 2 DF, 2 FZ, 2GJ, 2GT, 2 GU, 
21D, 2 JF, 2 JP, 2 JZ, 2 KD, 2 LA, 2 NK, 2 PZ, 
2 QK, 28ST, 28U, 2TC, 2 VO, 2 WV, 5 BG, 
5 CK, 5CL, 5 CU, 5CX, 5 DC, 5 FS, 51D, 
5 KO, 5 NN, 5 OD, 5 PK, 5 SZ, 5 TR, 5 UF, 
5 US, 5 UQ, 5 YY, 6 BR, 8 BM. 
(E. S. Dobson). 
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Some Experiments Illustrating the Electrical 


Properties of Neon Lamps. 
By Pulli R. CouRsRx, B.Sc., F. Inst. P., A. M. I. E. E. 


(Continued from page 704, August 22nd isxue.) 


DISCUSSION. 
Mr. Eric Cuddon, 


Mr. Coursey has mentioned that a decrease in 
current produces an increase in voltage. ‘Therefore, 
if you are operating a detector valve at the satura- 
tion point of the characteristic curve, so that 
rectification is due to an average decrease in anode 
current, could not the tube be used as a voltage 
amplifier. 


Mr. T. Hesketh. 

I should like to draw the attention of the audience 
to one little peculiarity of the ordinary commercial 
types of lamps, in connection with the negative 
characteristic of the vacuum. With the ordinary 
lamps, with a view to preventing them being 
damaged, I believe it is customary to introduce a 
resistance in the cap of the lamp, so as to 
neutralise it. 


Mr. F. L. Hogg. l 

With reference to the rectification effect of a 
neon lamp, it has often been the wish of many 
experimenters that we could rectify A.C. for H.T. 
supply for transmitters more easily. <A friend of 
mine thought out an easy method of using neon 
lamps instead of valves on the Army T. V. T. 
apparatus. If two of these lamps are connected 
in series, it will be found that the small wave formed 
on the reverse direction of the contact breaker 
will be entirely suppressed, and the current from 
the T. V. T. unit can be smoothed out and used for 
telephony, thus doing away with rectifying valves. 
This is a thing worth further experiment, as it 
suves a good deal of expense. 


Mr. Coursey, replying to the questions raised, 
said :— 

The actual characteristic one obtains with each 
lamp differs according to the shape and size of the 
electrodes put in. Some lamps, used, I believe, 
for night-lght purposes, or designed mainly for 
that purpose, and for lighting corridors, cupboards, 
etc., have electrodes of approximately equal area, 
in which case one gets practically no difference of 
effect when the voltage is applied in opposite 
directions. In order to get that difference, it is 
necessary to have the size of the electrodes as 
different as possible. The actual amplification 
obtainable with the valve differs, of course, with 
where one is working on the characteristic of the 
valve, and in the demonstration with the relays, 
I was adjusting it as a rectifier to work right down 
at the bottom end of the valve characteristic. 
If you want to work it as an amplifier, it must be 
operated higher up the characteristic, and in fact, 
quite good telephone reproduction can be obtained 
with one of these arrangements if the grid potential 


of the valve is put at the right value. Further, in 

reply to Mr. Cuddon’s query, the same effect v., 
a decrease of anode current on receipt of a signal— 
is obtained when a grid condenser and leuk are 
used. This effect was referred to in the lecture. 

I should have mentioned about the resistance 
which is mounted in series with the lamps as sold, 
and I thank Mr. Hesketh for having mentioned it. 
The ordinary lamps, as sold, have a resistance in 
their caps, and for some purposes it is desirable 
to remove that resistance. That has been done 
in the case of one of the lamps on the table used 
for the experiments (Figs. 6 and 7), but for some 
experiments it does not matter whether the 
resistance is in or not, and, for safety’s sake, it i 
better in such cases to keep it in. But where you 
want to use the negative characteristic and the 
interruption phenomena to best advantage, the 
resistance must be removed. 

I am certainly glad to hear of their use in series 
in lieu of a rectifying valve for transmission 
purposes, and I think it is by such experimente 
that one can possibly find out some more quite 
interesting uses for these lamps; and before con- 
cluding, I should like to thank members for the 
interest that has been shown in the experiments. 


Mr. Hugh S. Pocock. (Contributed). 

The use of the neon tube as an oscillator in the 
Armstrong Super circuit occurred to me several 
months ago, and I have devoted a good deal of 
experimental work to the development of it 
application in this direction. 

Although more or less satisfactory results have 
been obtained, they in no way compare with the 
results given when a three-electrode valve is used 
as a damping oscillator. The reasons for this are, 
I think :— 

(1) The amplitude of the oscillations obtained 
when using the usual type of neon lamp (with 
the resistance removed) as an oscillator, 18 
insufficient to bring about the necessary degree 
of damping. 

(2) The wave form of the oscillations produced 
by the neon lamp is unsuitable as it does not 
permit of rapid building up of oscillations in 
the collector circuit to high amplitude such as 
is essential for obtaining good results when using 
the Armstrong super-regenerative principle. 
A number of circuits have been tried in which 

one source of high tension voltage is applied both 
to valve and neon tube oscillators, and the damping 
is produced by connecting the neon tube in senes 
with a condenser which is used to tune the plate 
circuit of the valve oscillator. By this means the 
capacity of the condenser is thrown on to the 
valve oscillatory circuit whenever the resistance 
across the electrodes of the neon tube falls, and 
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consequently periodic damping at the frequency to 
which the reon tube oscillator is adjusted, results. 

I have temporarily abandoned my investigation 
in this matter pending the production of specially 
designed neon tubes. 


Mr. W. J. Joughin. (Contributed). 

These experiments are particularly interesting to 
me as I have been working on sorne of these lines 
for a considerable period. The first time I saw 
these put to practical use was on the R.A.F. type 57 
transmitter. A glass tube about three inches long 
with a tinfoil covering at each end was placed on 
the top of the instrument, and one tinfoil only 
connected to the aerial terminal. This was sufficient 
to produce a definite glow in the tube when the 
transmitter was oscillating. 

More recently I was present at a lecture where 
the production of high frequency currents by means 
of a neon tube was demonstrated. Although the 
circuit at that time did not interest me, it appeared 
an easy matter to adapt the phenomenon to the 
Armstrong super-regenerative circuit. This should 
be by no means difficult in the light of Mr. Coursey’s 
last experiment and those to whom the circuit 
appeals, have a really useful application at their 
service. 

The item which particularly interests me is the 
use of neon tubes as rectifiers. Being worried with 
that ever growing demand for more H.T. on the 
transmitter, and having two different patterns of 
T.V.T. units, I should be interested to know 
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whether the rectification efficiency is at least com- 
parable with modern valve rectification, and 
whether in common with the latter it would be 
necessary to run several lamps in series to divide 
up the voltage on each. 

Soon after the experiment had been conducted 
some months ago, I heard that a neon tube had 
been used to produce H.F. currents for trans- 
mission on 200 metres. In common with many, 
I decided to wait and see before I could believe 
such an achievement possible, as I realised that it 
could not be done by means of the series resistance 
and condenser as shown this evening. 

As soon as it was mentioned that a neon tube 
in the plate circuit of an oscillating valve was 
satisfactory as a relay, I had a clue as to cne possible 
means of producing short waves, by utilising the 
three-electrode valve merely as a driver and the 
neon tube as the power oscillator. It is not 
obvious yet how the three-electrode valve may 
be eliminated, desirable as it may be. 

Following the reading of the paper, a demonstra- 
tion of the apparatus was given by M. Marrec,* the 
signals being received from the Long Island (New 
York) station. 

At the conclusion of the meeting, the President 
announced that this was the last this session, and 


that the next meeting will be held on September 
26th. 


* The Wireless World and Radio Review, pp. 634— 
635, August 8th, 1923. 


BROADCASTING. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE FOLLOWING EUROPEAN STATIONS” : 


GREAT BRITAIN. 

LONDON 2 LO, 369 metres; MANCHESTER, 2 ZY, 355 metres ; 
BIRMING 5 IT, 420 metres ; CARDIFF, 5 WA, 353 metres ; 
NEWCASTLE, 5 NO, 400 metres: GLASGOW, 5 80, 415 metres, 
Regular morning and evening programme» particulars of which 
appear in the daily press, are conducted trom these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Weekdays, 11.30 a.m. to 12.30 p.m. (2 LO only), 
3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 p.m. (2 LO only), 
8.30 to 10.30 p.m. 


FRANCE. 
FL, 2,600 metres. Daily, 7.40 a.m., 
Meteorological Forecast; 12.15 p.m., Meteorological Report and 
Forecast; 3.30 p.m., Financial Bulletin (Paris Bourse); 6.10 
p.m., Concert; 7.20 p.m., Meteorological Forecast; 11.15 p.m., 
Meteorological Report and Forecast. Sundays, 6.10 p.m., Con- 
ear and Me teorological Report. 

(Com ie Francaise de Radiophonie Emissions 

„ Radlels os o metres. Daily, 12.30 p.m. Exchange News, 
12.45 p.m. News and Concert, 4.45 p.m. Commercial Intelligence 
5 p.m. Concert, 8.30 p.m. News, N m. Concert, Tuesday and 
Friday, 5 to 6 p.m., Dance Music. hursday and Sunday, 10 to 
10.45 p.n., Dance Music. 

ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tuesday and Thursday, 8.30 p.in., Concert. Saturday, 2.30 to 
7.30 p.m., Concert. 

LYONS, YN, 3,100 metres. Weekdays, 10.45 to 11.15 a. m., 
Gramophone records. 

DENMARK. 


LYNGBY OXE, 2.400 metres. 10.30, 4.40 p.m., and 9.45 p.m. 
Meteorological Ped tage in Danish. 8.30 p.m. to 9.45 p.m., Concert 
(Sundays excepted) 


PARIS (Eiffel Tower), 


PCGG, 1.050 metres. Sunday, 3 to 5 p.m., 


THE GUE, 
Concert. Monday and Thursday, 8.30 to 9.40 p.m., Concert. 


THE HAGUE (Heussen Laboratory), 
Tuesday, 7.45 to 10 p.m., Concert. 
Concert. 


THE HAGUE (Velthuyzen), PCKK, 
8.40 to 9.40 p.m. Miscellaneous. 
„ PCMM, 1,050 metres. Saturday, 8.40 to 9.40 p.m., 
Concert. 


AMSTERDAM, PA 5, 
p.m., Concert and News, 


BRUSSELS, BAV, 1,100 inctres. Working days, 1 p.m., 
Meteorological Bulletin. Daily, 5.50 p.m., Meteorological Bullet.a 3 
Tuesday and Thursday, 10 p.m., Concert. Sunday, 7 p. m., Concert. 


PCUU, 1,050 metres, 
Sunday, 9.40 to 10.40 a.m., 


1,050 metres. Friday, 
1.050 metres. 


BELGIUM. 


Wednesday, 8.10 to 9.10 


GERMANY. 

BERLIN (Koenigswusterhausen), LP, Sunday. 
11 a.m. to 12 noon, music and speech: 2,700 metres, 12 noon to 
; p.m., music and speech; Daily, 4,000 metres, 7 to 8 a, m., 12 to 

1.30 p. m. 5 to 6.30 p. in., Financial and other news. 

EBERSWALDE (2.930 metres), Daily, 1 to 2 p.m., 8 to 9 p.m. 
Tuesday and Saturday, 6.30 to 7.30 p.m., Concert. 


CZECHO-SLOVAKIA. 
G PRG, 1.800 metres, 8 a.m., 
Meteorological Bulletin and News. 
and 10 p.m., Concert. 
KBEL ((near Prague), 1,000 metres. Daily, 7.20 p.m. Concert 
Meteorological Report and News. 


4,000 metres, 


12 noon and 4 p.m., 
4,500 metres, 10 a.m., 3 p.m 


SWITZERLAND. 
OEREVA; HB 1, 900 metres. Daily, 6 to 8.30 p.m., Concert 
“ Utilitas ”). 
LAUSANNE, HB 2, 1.350 metres. Daily, 6 to 8.30 p.m., Concert 
“ Utilitas ). 


* British Summer Time is given in each case. 
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QUESTIONS AND ANSWERS 


H. C.“ (Bromley) submits particulars of a 
switch he proposes to use for changing over from 
transmitting to receiving. He asks will the proposed 
arrangements be satisfactory. 

The switch will be quite satisfactory for the 
purpose without alteration. 


SERVICE (H.M.S. ‘‘ Centurion) asks 
for details of the construction of amicrophone amplifier, 
We regret that the space at our dis will 


not allow of the proper treatment of the subject, 


but we would refer you to page 130, October 28th 
issue, 1922. 


POTENTIOMETER 
400 * 


tion, rectifier and two note magniſters. 


* 
DETECTOR | Tt 


HF * 


T- 
* 


% Bomcutta ’’ (Streatham, S. W. 16). Receiver with two stages of H. F., tuned anode amplifica- 
Switches are provided to vary the number of valves in circuit. The 


reaction coil is coupled with the anode coil. Switches 6 and 7 are connected in the H.F. valve circuits ; 


8 awitches the last note magnifier. 


To employ the valve as rectifier, switch 2 left, 1, 3, 4 and 5 right. 


To employ crystal rectifier, switches 1, 2, 4, 5 to right, 3 to left. 


‘*BOMCUTTA ” (Streatham, S.W.16) asks 
(1) For a diagram of a five-valve receiver employing 
two H.F. valves, tuned anode coupled, valve or 
crystal rectifier, and two L.F. valves, with switches 
to cut out all valves. Potentiometer control of the 
grids of the H.F. valves is desired, and separate 
H.T. positive leads for the H.F., detector and L.F. 
valves. 

(1) The diagram is given in Fig. 1. 


“D.H.” (Nottingham) asks (1) and (2) For 
particulars of certain components comprising a 
service receiving set. 

(1) and (2) We regret we have no information 
concerning the receiver referred to. 


‘t C.B.” (Eastcote) submits details of his four- 
valve receiver, and asks (1) How is it possible to 
make the receiver more selective. (2) Why reception 
from the British broadcast stations, other than 2 LO, 
is now impossible, although most of these stations 
were formerly picked up easily. 

(1) We advise you to employ separate anode 
coils of the basket or honeycomb plug-in type. 
each covering a short wavel band, and to be 
tuned’ with a 0-0002 variable condenser. (2) 
We do not think it likely that the trees are responsi- 
‘ble for the difference in reception. Make a careful 
inspection of the whole aerial and earth : 
ments. The whole of the fault does not lie with 
the broadcast transmissions. 


Š —— — —— — — 
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„%S. B. (Midhurst) aska (1) Wh reference to 
Fig. 61 in “The Amateur s Book of Wireless 
Circuits,” would we give this circuit with the following 
alterations: Reactance to first H.F. valve. and 
switch to cut out second valve tf required. (2) To 
which terminal of the L.T. battery should the grids 
of the L.F. and H.F. valves be connected. Also 
would it be preferable to use a potentiometer for the 
H.F. valves, and grid cells for the L.F. valves. 
(3) Is it possible to use a variable grid condenser in 
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(1) The diagram is given in Fig. 2. (2) Join 
them with negative L. T. A potentiometer and 
cells should generally be used. (3) Both a variable 
grid condenser and a variable grid leak may be 
used with advantage when employing different 
types of valves. (4) The switching is given in 
Fig. 3. 

. D.“ (Chesterfield) submits a diagram 
of a detector unit, and asks (1) For diagrams of 
H.F. and L.F. units to be used in conjunction with 


“ S.B.’’,(Midhurst), Reveiver with two H.F., rectifier and two note magnifiers. The reaction 


coil is coupled with the first anode circuit, and a reversing switch is fitted. 


Fy. 3. 


„S8. B. (Midhurst). 


0 060 4, K 


This is the diagram of a receiver with two H.F., rectifier and a note 


magnifier with switches to vary the valves in circuit. 


conjunction with a vartable grid leak. (4) Is the 
suntching of the H.F. valves correct, or should the 
grid leak and condenser be disconnected when switch- 
ng out a H.F. valve. 


it. (2) What are the dimensions of suitable anode and 
reaction coils for the H.F. unit, for wavelengths up 
to 500 metres, and for wavelengths from 500 to 2,000 
metres to fit the receiver panel. 


782 


(1) The diagrams are given in Fig. 4. (2) For 


wavelengths up to 500 metres we suggest you. 


wind a layer of No. 30 S.S.C. wire on a former 


HEF UNIT 


Fig. 4. W. D.“ (Chesterfield). 


23“ in diameter and 3“ long. Five tappings should 
be taken, the first at the 20th turn, and the rest 
equally spaced along the coil. For the range of 
500 to 2,000 metres, the anode coil may consist 
of 2 layers of No. 30 S.S.C. wire on a former 23“ in 
diameter and 6” long. Fifteen tappings should be 
taken, the first from the 80th turn and the rest 
equally spaced slong the coil. The reaction coil 
for both may consist of a winding of the same 
wire on a former 2” in diameter and 4” long. 


C. F. W. (Bedford) asks (1) How is it possible 
to get rid of an earth buzz. (2) Why does a receiver 
“ howl” when three L.F. valves are used, although 
with two L.F. valves reception is good. 

(1) We suggest you use a counterpoise earth, 
consisting of wires running parallel to the aerial, 
at a distance of 5 or 6 ft. above the ground. (2) 
The howl is due to the design of the low frequency 
amplifier, especially the transformers. We would 
refer you to Wireless Theory, August 8th issue. 
The amplifier will probably not howl if a resistance 
of the order of 100,000 ohms. is connected across 
the secondary windings of the transformers. 


E. G.“ (Petworth) asks (1) Can the wavelength 
range of a variometer tuner be increased from 900 
metres to 2,000 metres by the addition of a loading 
coil. (2) What is the cause of certain noises in the 
loud speaker, 

The wavelength range of “the tuner may be 
increased in the manner indicated, also by adding 
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a small fixed condenser in parallel with the vario- 
meter. (2) The noises referred to may be due 
to a near-by generator, or electric power cables. 


LF UNIT 


Connections of H.F. and note magnifier units. 


NOTE —T his section of the magazine is placed 

dat the disposal of all readers who wish 
to recevve uuvice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules: (I) Hach question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers, Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to sce whether the same queries have not been deal 
with before. (3) Each communication sent in to be 
accompanied by the Questions and Answers” 
coupon to be found in the advertisement columns of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which is for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or. 
if so desired, under a nom de plume.” (5) In vew 
of the fact that a large proportion of the circutts and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of 1s., or 3s. 6d. for a maximum of 
four questions. (7) Four questions is the man- 
mum which may be sent in at one time. 
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A COMPACT FLEWELLING RECEIVER. 


The Flewelling Circuit lends itself to the construction of a compact and 


sensitive receiver. 


The design gtven in this article embodies simple 


construction from typical component parts, requiring neither elaborate 


tools or exceptional skill. 


With this outfit the experimenter can gain 


acquaintance with the operation of the Flewelling arrangement. 


By 5 HZ. 


HE increasing popularity of wire- 

less for out-of-doors use has 

intensified the necessity for the 

production of a small, compact 
and efficient long range receiver which 
will work anywhere and under widely 
varying conditions. 

A light weight portable valve set has not 
hitherto been possible owing to the necessity 
for using a heavy accumulator and a fairly 
bulky H.T. battery, with more than one 
valve for efficient reception on frame aerials, 
etc. The last named difficulty was removed 
with the introduction of the Armstrong 
super-regenerative circuit, the remarkable 
amplification obtainable when using one 
valve with this circuit enabling a one-valve 
portable set to be constructed. The bulky 
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The complete Flewelling set of simple construction. 


light weight portable receiver. 


coils associated with it, however, operated 
against the production of a really small 
The Flewel- 
ling circuit with its group of small condensers 
replacing the bulky coils of the Armstrong 
circuit offers a way out, and, combined with 
the recent development of reliable dull 


Flewelling Circuit with suitable inductance and 
capacity values. 

emitter valves which will work with dry 
cells or a small flash lamp accumulator 
for heating the filament, makes the problem 
of the design of a pocket set less difficult. 

The writer has demonstrated that a dull 
emitter valve will function well as an oscilla- 
tor on low plate volts, and has found no 
difficulty in operating a Flewelling circuit 
with two of the very small type of Ever- 
ready flash lamp batteries in series for the 
H.T. supply, that is, using g volts, and a 
small non-spillable accumulator for filament 
heating. The employment of the tubular 
D.E.V. type valve further reduces the space 


occupied by the components and the manner 


of their assembly to form a pocket set 1s 
illustrated in the accompanying drawings, 
diagrams. and photographs. 

The theoretical circuit is well known, but 
is reproduced here for reference and for 
convenience in following the connections 
and indicating the values used. 


—— —— ——— 
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A list of the materials required is given 
below :— 


Ebonite 54” x 34’ 47. 
Ebonite 34” x 2}” x 4“. 
Ebonite 34” x 28” x $”. 
2 coil holders (one with rounded base). 
2 coils Nos. 75 and 100. 
2 terminals. 
2 Meccano gear wheels. 
12” brass rod, 3/16”, 6” screwed 2 BA. 
2” brass tube to slip over 3/16” rod. 
4 brass mount for gear wheels. 
1 condenser variable 0-0001 uF. 
2 2 BA knobs and 1 pointer. 
1 filament rheostat. 
l piece wood 34” x 28” x 7/16”. 
1}” diameter disc ebonite 37 thick. 
12 5 BA screws, nuts and washers. 
6 2 BA nuts and washers. 
2 feet brass strip. 
1 telephone jack and plug. 
4” }” diameter brass rod. 
3 spring washers. 
2 brass bushes. 
I special coil plugs and sockets (for battery 
connections). 


2 pieces ebonite, 1}” x 2” x f“. 

3 0-006 uF condensers. 

1 D.E.V. valve. 

Short lengths of bare tinned copper wire, 
Systoflex, and single flex. 

Odd screws, etc. 


The usual practice was followed of building 
up the set on the table, and it was found 
that the value of the two condensers C, and 
C, were not critical; in fact o- oo AF con- 
densers have been used in these positions 
with good results. A variable “ plate leak ” 
is an advantage, but does not appear to be 
necessary if some value, say of 2 megohms 
or above, is used, and in the set described 
the actual leak was a graphite pencil line 
which has proved very effective. A variable 
leak is almost essential in the grid circuit, 
and consists in this receiver, of a pencil 
line drawn on the periphery of a rotatable 
ebonite disc. Connection is made from the 
graphite to one side of the condenser via 
the washer, screw, and spindle. The other 
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end of the leak is connected to a brass 
strip bent to the curvature of the disc, and 
bearing on the graphite pencil line. 

Both the plate and grid leaks are in 
positions readily accessible for removal or 
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obtained with the standard z megohm leak 
was heard in the phones. The variable grid 
leak was then taken out and substituted 
by a pencil line cut across the 0-0002 uF 
grid condenser, the pencil line being adjusted 


CONDENSER 
! 


` d ! 
`$ $ 


Side and back views. 


alteration if required, and can be distinctly 
seen in the photographs. 

The method adopted to make the circuit 
function was as follows :— 

An ordinary Dubilier grid leak of 2 meg- 
ohms value was placed in position across 
the bank of condensers, and a variable 
grid leak was placed across the grid condenser. 
This was adjusted until a high-pitched whistle 
was obtained and signals received. These 
were adjusted to maximum intensity on 
fairly low H.T. volts with close reaction 
coupling. The grid leak was left in position, 
and the plate leak taken out, this being 
substituted by a pencil line in a groove 
cut across the 0-006 uF condenser C}. The 
pencil line was thickened or thinned until 
a whistle of the same pitch as that previously 


until best results were obtained. This 
substitution method can be employed to 
make leaks of any value from standard 
makes with sufficient accuracy for this 
purpose. ; 

Unfortunately on each of the occasions 
referred to I omitted to take measurements, 
and in the attempt to get better results 
the leak values were altered and the opportu- 
nity passed by. 

The objectionable whistle can be varied 
in pitch in the Flewelling circuit by a careful 
adjustment of the values of the two H.R. 
leaks, and it will be found that as the pitch 
of the note gets higher and higher, received 
signals are not so strong, but are clarified. 
Stronger signals are obtained with a com- 
parativeły low whistle. 
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On two occasions, whilst experimenting, 
with the leaks on this set, I have obtained 
clear speech signals on short waves with no 
accompanying audible whistle, and I pre- 
sumed the frequency of the whistle at 
these times must have been beyond the 
audible limit. 

8 


VARIABLE 
GRIO LEAK 


Practical wiring diagram. 


The constructional details given can, of 
course, be readily modified to suit components 


slightly varying from those shown in the 


accompanying diagrams. For instance, 
pinion wheels can be obtained for the coil 
holder occupying less space than those 
shown, or the pinion drive may be abandoned 
entirely if the experimenter is unable to rig 
up a suitable mounting bracket. The spacing 
between the centres of the two coil holders 
is only about ł” in the diagram in order that 
simple basket coils may be employed, but if 
the reader wishes to make use of standard 
plug-in type coils, this distance will need to 
be 1%”. 


For investigation purposes I would suggest 
the use of a wavemeter or a local oscillator 
capable of tuning up to say 15,000 metres 
wavelength, in order to ascertain whether 
the Flewelling circuit is vibrating at super- 
audible frequencies or not. Without some 
such means it is not possible to say precisely 
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whether the set is functioning properly a 
super-audible frequencies. . 
The first words heard on testing the circuit 
on a frame aerial were “ Hullo! Cardiff 
calling.” This is good testimony to the 
efficiency of the receiver as Cardiff is ap- 
proximately 150 miles away. All the B.B.C. 
stations except 5 SC were heard the same 
evening. Spark stations come in very 
strongly, BVN (the particular bugbear to 
listeners-in on the 5IT wavelength in this 

area) being particularly loud. 

Correct tuning is effected by a proper 
simultaneous manipulation of the reaction 
coil and variable condenser, best signals 
being obtained when the circuit is only 
just oscillating, the filament rheostat helping 
to achieve this. Hand capacity effects are 
noticeable, and as long extension handles 
are not practicable for a pocket receiver, 
an improvement could no doubt be effected 
by lining the box with copper or tinfoil. 
Ahe plugs on the battery terminal panel 
are joined to the batteries by means of a 
four-wire cord of the ex-army pattern. 
This lead has standard coil sockets fitted 


— oes 


— 

p~ 

EE 
S — 

a 

1 * 


— 
Ne. 
2 
yaa 


tee 7277 
2 — 


; 
2 


= 


Nee 
1 oe 
= iy “aa 
L pma 
2 Pry. 
> == 


The arrangement of the components assembled 
behind the panel. 


788 THE WIRELESS WORLD AND RADIO REVIEW SEPTEMBER 12, 1923 


into ebonite mounts, the 
spacing being arranged so that 
the L.T. and H.T. sockets 
can only be connected to the 
correct plugs on the panel. 

The coil holders on top of 
the set may be dispensed with 
and basket coils substituted 
inside with very little addition 
to the size of the set. 

The receiver is almost 
entirely home-made, and the 
writer wishes to express his 
indebtedness to a fellow 
experimenter, Mr. J.C.Hibberd, 
for his valuable services in 
this connection. 


The spacing between the coil holders 
shown is suitable for basket coils. 
For the usual type of plug-in coil 14° 
between coil centres is necessary. 


BRASS SUPPOR 
FOR GEAR WHEELS 
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” BRASS TUBE 
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316” BRASS ROD 
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VARIABLE HIGH RESISTANCE. 


HE need of variable resistances 
for use in the Flewelling circuit re- 
sulted in the trial 
of the following 
method of construction. 
The resistance is critically 
variable, costs little to make, 
gives very satisfactory re- 


sults, and can be put 
together in a very short 
time. 


The difficulty was to 
make good contact, and 
this was overcome by using 
a small amount of mercury. 
For the resistance itself a 
bone knitting needle 6 ins. 
long was given a coat of 
indian ink, and a con- 
necting wire twisted tightly 
round one end. A glass 
tube was chosen so that 
its inside diameter was 
slightly larger than that 
of the resistance, and a 


piece 5 ins. long cut off. A cork to plug 
one end was obtained by boring a cork 
with a cork borer such as is used in labora- 
tories, and carefully pushing out the boring 
and using that. A connecting wire was 
soldered to the eye end of a small sewing 
needle, and the latter was pushed through 
the cork and the cork plugged into one end 
of the tube. About ꝗ in. of the pointed end 
of the needle was now projecting inside the 
tube. 

The tube was now mounted vertically and 
enough mercury poured in so that when the 
resistance was placed as far as it would go in 
the tube the mercury was about } in. from 
the top. The surface tension of the mercury 
was sufficient to retain the resistance in any 
position in the tube. In this way more or 
less of the resistance could be put in circuit 
by simply moving it up or down in the tube, 
the mercury shorting the part immersed. 
Very critical adjustments could be made, 
and two such “leaks” gave good results 
when used in the Flewelling circuit. 
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DISTORTION IN VALVE RECEIVING CIRCUITS 


The extent of distortion may depend upon the method of detection employed 


and its adjustment. 


This is discussed in the following article, and a correct 


understanding of the subject is essential in the design of apparatus for 
telephony reception. 


By S. O. Pearson, B. Sc. 


(2) Valve Detectors. 


THERMIONIC triode can be made 

to act asa rectifier of high frequency 

oscillations in two different ways: 

(1) by operation at one of the bends 
in the anode current and grid potential 
characteristic, known as anode rectification, or 
(2) by making use of the unilateral conduc- 
tivity of the grid to filament circuit inside the 
valve, known as grid rectification. It is 
intended here to discuss and compare these two 
methods with special regard to the distortion 
of speech which may occur when receiving 
telephony. Although the former. system is 
used quite extensively in receiving circuits, 
the latter is the more usual on account of its 
greater sensitivity on weak signals. 


Fig. 1. Typical characteristic curve of a receiving 
valve showing plate and grid current values for various 
grid potentials. 


In an ideal rectifier or detector for recep- 
tion of telephony the change of plate current 
from the normal value would be directly 
proportional to the amplitude of the received 
high frequency oscillations, but no such 
perfect rectifier has yet been discovered. 


These ideal conditions are only approxi- 
mately approached in valve detectors when 
the circumstances are favourable. Some 
tests were carried out on an ordinary “ R 
valve with a view to finding out to what 
degree the ideal conditions are approximated 
to in both methods of rectification, and the 
results serve to show that each method 
has its advantages under certain conditions. 


ANODE RECTIFICATION. 

In Fig. 1 is given a D.C. characteristic 
curve of an ordinary receiving valve, and also 
the grid current to grid potential character- 
istic. For anode rectification to be most 
efficient the normal value of the grid potential 
should be adjusted by means of a potentio- 
meter or grid battery so that the valve will 
operate at the point where curvature of the 
anode characteristic is greatest, vzz., at the 
point A in the figure. 

In order to test the rectifying properties 
various values of alternating voltage at low 
frequency were impressed on the grid and 
the corresponding mean values of the plate 
current were measured. In the ordinary 
way it is not very easy to measure low 
values of alternating voltage so in this case 
a straight-wire potentiometer or slide 
wire was used, a known value of A.C. 
voltage being applied across the ends. The 
voltage to be applied to the grid was taken 
between one end of the wire and a “ jockey,” 


AC. 
SUPPLY 


SLIDE WIRE 


Fig. 2. Method of providing suitable values of 
alternating grid potential, 
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by means of which contact could be made 
with any part of the wire, the voltage being 
proportional to the length of wire intercepted 
between these two points. The circuit is 


shown in Fig. 2. 
TETE 
VF 
N 


MEAN PLATE CURRENT- MLLIAMPS 


I |I HT vVOLTS:70 
FILAMENT VOLTS*4 


e 4680 2 4 b 8 20 22 24 
AC. VOLTS ON GRID—-AMPLITUDE 


Fig. 3. The curves show plate current values obtained 
with various applied and fluctuating grid potentials. 


In this way the series of curves shown in 
Fig. 3 was obtained. The curves show the 
relation between the maximum value or 
amplitude of the A.C. voltage applied to the 
grid and the mean plate current. Each 
curve corresponds to a definite value of 
normal or mean grid potential applied by 
means of the grid battery, as indicated by 
the appended numbers. It must be remem- 
bered that when an A.C. potential is applied 
to the grid, the plate current has an oscillating 
component, but the moving-coil milliammeter 
in the plate circuit indicates the average 
value of the anode current. 

It will be seen that none of these curves 
obeys a straight line law, so that the change 
of mean plate current is not proportional 
to the applied oscillation. In fact each 
curve approximates very closely to a parabola 
in shape, especially at the lower bends, so 
that the change of mean plate current is 
approximately proportional to the square 
of the amplitude of the impressed oscillation. 
This is what is meant by the common state- 
ment that the efficiency of a rectifier is 
proportional to the square of the signal 
strength. Thus we see that for very weak 
signals or low amplitudes of oscillation on 
the grid there will be practically no rectifi- 
cation at all and this explains why the 
addition of a high frequency amplifier makes 


THE WIRELESS WORLD AND RADIO REVIEW SEpreMBER 12, 1923 


such a tremendous difference to the range 
of a receiving station. 

We now come to consider the effect of this 
non-uniform rectification in the reception 
of telephony as regards the distortion of 
speech. Suppose first of all that we are 
receiving from a transmitting station where 
the modulation is nearly roo per cent., that 
is to say, the ratio of change in amplitude to 
maximum amplitude of the high frequency 
carrier wave is nearly unity, as indicated by 
the curves (a) and (b) of Fig. 4. Then at the 
times when the amplitude is at its minimum 
value there will be practically no rectification 
at all, whereas at times when the amplitude 
is greatest the valve will rectify quite 
efficiently. If the low frequency wave 
obeyed a sine law as in Fig. 4 (a), not very 
much distortion would be noticeable; but 
the wave shapes corresponding to speech 
are very complex and if good speech is to 
be received in the telephones, the oscillations 
on the output side of the valve must be a 
faithful reproduction of the wave-form of the 
modulation. 
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Fig. 4. Modulated oscillation trains. 


In order to see clearly how a complex wave 
is distorted by the non-uniform rectification, 
consider as a simple example a carrier wave 
which is modulated in the manner shown by 
the curve of Fig. 4 (b) which represents the 
amplitude of the carrier wave at all times, 
the high frequency component not bemg 
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shown for the sake of clearness. The wave 
form consists of a fundamental sine wave 
with a fifth harmonic superimposed, the 
fundamental being represented by the dotted 
line. Neglecting for the moment the fifth 
harmonic or “ ripple,” assume that this 
fundamental sine wave represents a maximum 
change of 6 volts in amplitude, of the 
high frequency oscillations, viz., from I volt 
up to 7 volts. Suppose the normal grid 
potential to be adjusted at — 3 volts so that 
the valve operates on the top curve of Fig. 6. 
Then during one complete period the valve 
would operate at all points along the curve 
from C to D. Now the rectification is best 
at those parts of the curve where the change 
in plate current is greatest for a given small 
change in amplitude of the applied oscillations 
on the grid, that is, on the steepest parts of 
the curve. On the horizontal portion there 
is no rectification at all. The fundamental 
wave of current on the plate side of the 
valve will thus have its lower peaks slightly 
flattened, as shown by the dotted curve of 
Fig. 4 (c). 

Consider now the actual wave represented 
by the full line curve of Fig. 4 (b). When 
the fundamental wave is passing through 
its maximum value, the valve will be operat- 
ing at the point D on the A. C. characteristic 
(Fig. 3) where the curve is fairly steep and 
straight, and the ripple will thus be rectified 
quite efficiently, being more or less faithfully 
reproduced on the plate side of the valve. 
However, when the fundamental is passing 
through its minimum value and the valve 
is operating at the point C (Fig. 3) where the 
curve is nearly horizontal, there will be 
practically no rectification of the ripple at 
all, with the result that, to all intents 
and purposes, the fifth harmonic will be 
absent in the plate current at the time when 
the fundamental passes through its minimum 
value. Thus the amplitude of the harmonic 
is seen to vary periodically at the same 
frequency as the fundamental, and the 
resulting plate current is given by the full 
line curve of Fig. 4 (c). This simple illustra- 
tion serves to show how seriously a complex 
wave-form can be distorted on account of 
the square law of rectification obeyed by the 
valve, when the percentage modulation of 
the carrier wave is large. 

Distortion of this nature depends almost 
entirely on the degree of modulation at the 
transmitting station. If the percentage 
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modulation is small, say 10 to 20 per cent., 
the rectifying valve would operate over 
quite a small portion of the A.C. character- 
istic and practically no distortion would 
occur. Just sufficient H.F. amplification 
should be employed to enable the rectifying 
valve to be operated over the steeper parts 
of the A.C. characteristic. It 1s interesting 
to note that the British Broadcasting Com- 
pany employs quite a small degree of modula- 
tion so that no trouble of the nature described 
above should be experienced when receiving 
broadcast programmes. 


GRID RECTIFICATION. 

The principles of this method of rectifica- 
tion, sometimes called the leaky grid-con- 
denser method, are well known to most 
experimenters. A small condenser is con- 
nected in the grid lead, and the oscillations 
are applied to the grid through this condenser. 
Owing to the fact that current can flow 
from the grid to the filament and not in 
the reverse direction, a charge of negative 
electricity is accumulated on the grid side 
of the condenser when an oscillating voltage 
is applied between the other side of the 
condenser and the filament, thus reducing 
the value of the plate current. It 1s necessary 
for this charge to leak away as soon as 
possible when the applied oscillation ceases, 
bringing the plate current back to its normal 
value. For this purpose a high resistance 
leak is connected directly across the con- 
denser or from the grid side of the condenser 
to one leg of the filament. 

A test similar to that described above 
for anode rectification was carried out on the 
grid condenser method, the circuit being 
the same as that of Fig. 2, except that a 
grid condenser was connected in series 
between the jockey and the grid, this 
condenser being shunted by a 1-megohm 
reistance. Since the test frequency was onlv 
50 cycles per second, it was found that the 
grid condenser should have a capacity of 
at least 0-05 mfd. Larger values of capacity 
made no difference. 

The results of the test are shown by 
the curves of Fig. 5, where, as before, the 
plate current is plotted against the amplitude 
of the applied oscillations. Each curve 
corresponds to a definite value of voltage 
applied by means of the grid battery, 
not on to the grid itself, but on to that 
end of the leak resistance which is not con- 
nected to the grid. It will be noted that 
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the two top curves, where the applied volts 
are +2 and zero respectively, slope down- 
wards right from the start so that no matter 
what the value of the applied oscillation, 


HT VOLTS= 70 
L.T VOLTS = 4 


AC.VOLTS - AMPLITUDE. 


Fig. 5. Curves obtained by plottina plate current 
against oscillation amplitude. 


the plate current is always less than the 
normal. But the bottom curve slopes 
upward at first, becomes horizontal when 
the applied oscillation is about 1°5 volts, 
and then begins to slope downwards again 
as the A.C. voltage is further increased. 
This may appear rather peculiar at first, 
but on reference to Fig. 4 again the reason 
should be obvious. The mean value of the 
grid potential is —2 volts and grid current 
does not commence to flow until the grid 
voltage has been raised to about —0 5 volt, 
so that no grid rectification can possibly 
take place until the applied oscillation has 
reached 1-5 volts. From this it would appear 
that the curve should be horizontal all the 
way from zero to 1°5 volts; but on noting 
that — 2 volts corresponds to a point well 
round the lower bend of the anode charac- 
teristic, we see at once that for amplitudes 
less than 1-5 volts the valve is acting as 
a rectifier on the anode side. For higher 
amplitudes of oscillation the anode rectifica- 
tion does not cease, but grid rectification 
commences and predominates, causing the 
curve to slope downwards. At the point 
where the curve is horizontal the anode 
rectification is exactly neutralised by the 
grid rectification, and any small change in 
the amplitude of the applied oscillations 
at this point would not be copied at all on 
the plate side of the valve. This bottom 
curve represents a really bad state of affairs 
which should be avoided; it is usual to 
connect the oscillatory circuit to the negative 
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leg of the filament, in which case the valve 
operates on the middle curve of Fig. 5. 

The two upper curves are fairly straight 
between half a volt and 4 volts on the grid 
so that for operation over this range dis- 
tortion will be a minimum. For greater 
amplitudes, say up to 10 volts, the bend in 
the curve will introduce distortion similar 
to that described for anode rectification. 
Since there is practically no bend at the 
start, the degree of modulation of the carrier 
wave will have very little effect as regards 
distortion ; and since the curves are fairly 
steep at the start the valve will rectify 
quite efficiently even when the signals are 
very weak. 

There is yet another cause of distortion to 
be mentioned which is inherent in the grid- 
condenser method of rectification, this being 
of the nature of a time lag similar to that 
described in connection with H.F. circuits 
in a previous article. When an oscillation 
is suddenly applied, the negative charge on 
the grid side of the condenser must be 
accumulated gradually because it represents 
a certain amount of stored energy. Similarly 
when the applied oscillation is suddenly cut 
off the charge cannot leak away instantane- 
ously. The smaller the capacity of the grid 
condenser the smaller will be the time lag 
in direct proportion. But the grid con- 
denser must not be too small or its impedance 
will be so high that the oscillating voltage 
will not be efficiently passed on to the grid 
and the received signal will be reduced in 
strength. The impedance of the grid con- 
denser must be fairly small compared to 
that of the grid to filament circuit inside 
the valve and in practice it is found that 
this condenser should have a capacity not 
less than 0-0002 mfd. The grid leak must 
have a fairly high resistance, or when a 
signal is being received, sufficient charge will 
not be accumulated in the condenser owing to 
its leaking away as fast as it is being collected. 
Thus we see that it is impossible to do away 
with this time lag altogether and the leaky 
grid-condenser method of rectification can 
never give results quite free from distortion. 


COMPARISON OF THE Two METHODS. 

A brief comparison of the two methods 
of rectification discussed above should prove 
useful and will serve to show under what 
conditions each has its advantages. The 
two chief considerations are sensitivity and 
distortion. 
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The sensitivity in either case is represented 
by the slopes of the respective A.C. character- 
istics (Figs. 3 and 5), for a given amplitude 
of impressed oscillation. The values of 


SLOPE- MILLIAMPS PER VOLT 


A.C. VOLTS - AMPLITUDE À 
Fig. 6. The comparative sensitivity of grid and anode 
rectification with various oscillation amplitudes. 


these slopes have been worked out in milli- 
amperes per volt for various amplitudes of 
the applied oscillation, for the top curve of 
Fig. 3 and the middle curve of Fig. 5 res- 
pectively, and plotted as curves in Fig. 6. 
We see at once from these curves that for 
grid rectification the sensitivity is greatest 
for amplitudes of oscillation ranging between 
zero and 4 volts, whereas for anode rectifi- 
cation the valve does not become efficient as 
a rectifier until the amplitude of the applied 
oscillations has reached at least 4 volts and 
that the efficiency goes on increasing with 
signal strength. It is evident then that for 
weak signals or for circuits where no H.F. 
amplification is used, the grid method of 
rectification should be employed, whereas 


` rectification. 


793 


for very strong signals or where considerable 
H.F. amplification is used, the anode method 
has the greater advantage. i 

In both cases the least distortion occurs 
when the valves are operated at amplitudes 
giving greatest efficiency of rectification 
since the A.C. characteristics are straightest 
where they are steepest. 

Since the time element inherent in the 
grid rectification cannot be eliminated, it 
will be found that far better results as regards 
clearness are obtained by using a high fre- 
quency amplifier in conjunction with anode 
rectification. It is a great advantage to be 
ablè to use either method at will according 
to the strength of the signals to be received. 
This can be done by having a grid condenser 
and leak in the circuit in the ordinary way 
with a switch across the condenser for short 
circuiting it when anode rectification is 
desired. Means should also be provided for 
putting a negative potential on the grid if 
necessary. 

When the tuned anode method of ampli- 
fication is employed before the detector, one 
has no choice but to use the grid-condenser 
method of rectification unless an extra H.T. 
battery is available. The writer has found 
it an advantage to replace the grid condenser 
by a separate H.T. battery with its negative 
pole connected to the grid of the detector 
and its positive pole to the plate of the pre- 
ceding valve, when the signals have been 
amplified sufficiently to warrant anode 
The voltage of this battery 
should be just sufficient to hold the potential 
of the grid at the requisite negative value to 
give good rectification. 


THE SMALLEST RECEIVER? 


Many so-called ‘smallest receivers“ have 
appeared from time to time, made up in match 
boxes, cigarette cases and similar receptacles, but 
most of these are fragile, and reports are wanting 


Complete receiver. 


The detector taken out. 


_ duced by Messrs, Gamage. 


as to their efficiency. The producer of the set 
illustrated claims that very definite and satisfactory 
results can be obtained. Its construction is 


rendered possible by a new patented detector 
TELEPHONES 


ROTATE FLANGE 
ONLY iF OUT OF 
ADJUSTMENT 


DETECTOR 


The circuit diagram. 
known as the “ Ideal ” permanent detector, intro- 
The inductance, which 
is wound with 47 S. W. G., is fixed to give maximum 
strength on broadcasting wavelengths with fan 
average aerial of 75 ft. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY 


XXIV. 


The series has been specially arranged so that the reader who follows 
each section as it appears will have obtained a complete wireless education 
with a minimum of time and trouble, and he will be in a position to 
successfully design his own wireless equipment. 

Recent sections deal with series and parallel circuits, damping, choke 


coils, and transformers. 


By W. JAMES. 


48.— Inductance Coils. 


HE aim in inductance coil design 

is to produce a coil with low losses 

with a minimum of expense. 

A coil ideally possesses inductance 
only, but actually has resistance and capacity, 
and these factors act to modify the behaviour 
at high frequencies. 


The high frequency resistance of con- 
ductors is considerably greater than the 
resistance for direct or low-frequency 
alternating currents, and the reason may 
be explained as follows. If the circle 
(Fig. 120) represents the cross section of a 
conductor, and a continuous current is 
flowing, the current is uniformly carried by 
each portion of the cross section. Magnetic 
lines of force are generated around the 
conductor, as shown by the circles. If the 
current varies, the number of lines of force 
vary. Suppose an alternating current 1s 
flowing through the wire. When the current 
has zero value there is no magnetic field; as the 
current increases the magnetic field increases. 

One may think of the lines of force 
growing outward from the centre of 
the wire. In so doing, an induced pressure 
is generated in the wire, in the same way 
that an induced pressure is generated in an 
inductance coil. When the current has 
reached its maximum value, part of the lines 
of force have grown from inside the conductor 
to the space around as shown in the figure. 
Consequently, an element of the wire, such 
as A, 1s affected by more lines of force than 
an element such as B. Thus the induced 
pressure is greater in those portions of the 
wire situated close to the centre than in those 
portions near the surface; further, the 
pressure is a back pressure, as explained in 
section 15. Consequently the current will 
not be carried equally by each element, but 
will tend to flow near the surface, because 


although the same pressure is applied to 
each element of the conductor, those elements 
near the surface offer resistance and a small 
back pressure to the current flow, while 
those nearer the centre offer the same 
resistance but a greater back pressure. 

The distribution of current, however, is still 
symmetrical, provided the wire is not 
influenced by other conditions, f. e., the 
current distribution is symmetrical in the 


Fig. 120. The heavy circle represents the surface of 
a conductor. When current flows, an clement situatel 
at A is linked with more lines of force than another 
at B. Consequently the back pressure developed is 
not equal over the cross-section. The current distri- 
bution ix similar to the arrangement of the crrelea in 
the small figure, the current density near the surface 
being greatest, 
case of a straight wire, but will be modified 
when the wire is wound, say, in the form of a 
coil. l : 

It will be noticed the phase of the 
current near the centre is different from that 
close to the surface on account of the back 
pressure. 

The effects described are called shin 
effects. The skin effect is greater the larger 
the cross section (S) of the conductor, 
the higher the frequency (f) of the alternating 
currents, and the better the permeability (p. 
It is lower for conductors with high specinc 
resistance (). Thus the skin effect 3 


proportional to S 7 
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A. Round Wires. 

In the case of round wires, the resistance 
at high frequency may be determined 
accurately. Referring to Table 1, the ratio 
of the resistance at the desired frequency 
(Ny) to the direct current resistance (R) is 
given with corresponding values of x. 
The quantity x in the case of copper wires, 
is equal to roda, where d = the wire diameter 
in cms., and the quantity a is taken from 
Table 2. 


TABLE I. 
; Y TE F j 
Table giving quantity —# for various 
values of x obtained from the formula 
above. 
‘ R Ryu 
x * = 
0'5 1.0003 9:0 3°446 
I'O I*005 10-0 3°799 
I°5 1:020 I5°0 5:502 
2'0 1.078 | 200 7:328 
3'0 1°318 25°0 9'094 
4'0 1:678 30:0 10°86 
5˙⁰ 20433 50 17˙93 
6-0 2'394 | 70 25˙0 
7°0 2°743 100 35°6 
8-0 3˙094 
| 
TABLE 2. 
Table giving the quantity a for various 
frequencies. 
| a Frequency. 
13˙12 1,500,000 
10˙17 1,000,000 
9°579 800,000 
8-296 600,000 
5866 300,000 
4°79 200,000 
3°387 100,000 


Thus, to determine the high-frequency 
resistance of a copper wire, the values of a, 
-Corresponding to the frequency of the 
current, is taken from Table 2. This value 
of a is put in the formula x = 10 da, and 
the quantity x obtained. In Table 1, 
corresponding to this value of x, is read 


off the ratio Bu, Multiplying this quantity 
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by the known direct current resistance gives 
the resistance of the wire at the frequency 
required. 

Suppose the wire is 0:2 cm. in diameter, 
what is the ratio of its high frequency 
resistance to its low frequency resistance at 
1,000,000 frequency. 

From Table 2, corresponding with 1,000,000 
frequency is the value a = 10-17. Then 
% = 10da = 10 X oO X I0°I7 = 20°34. 
Corresponding with the value of x = 20°34 


in Table 1 we find Au = 7'4 nearly. That is, 


the resistance of a copper wire 0'2 cms. 
diameter at 1,000,000 frequency is 7*4 times 
its direct current resistance. 


B. Consequences of Skin Effect. 
In consequence of skin effect, attempts 
have been made to construct conductors 


which have a small ratio 12 It is clear 


the skin effect is less the smaller the diameter 
of the wire. In Table 3 is given data, 
determined by L. W. Austin, showing the 
largest diameter wire in milli- metres which at 
various frequencies has a resistance only 
I per cent. greater than the direct current 
resistance. 
TABLE 3. 


Constan- 
tin. 


Wavelength. Copper. Manganin 


100 | 0006 | 0°29 
300 | 0-09 0°50 
400 O10 | 0:60 
600 O-15 0°75 
1,000 0˙21 0°99 
2,000 0:30 1°38 
3,000 0°33 1°62 


The effect of a higher value of specific 
resistance is Clearly seen. Resistances for 
use in high frequency circuits should there- 
fore be built with a wire possessing a high 
specific resistance, such as constantin or 
manganin. 

A copper tube has practically the same 
high frequency resistance as a solid copper 
wire of the same diameter; and tubes are 
often employed in the construction of 
inductances for large power transmitters. 

It is common practice in America to 
employ aerial wires which consist of steel 
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wires with a copper coating, the advantage 
being that the great strength of the steel 
is utilised, while the resistance is not greater 
than that of a solid copper wire of similar 
size. 

This point should be borne in mind in 
connection with the use of tinned copper 
wires. Tin is a poor conductor compared 
with copper. As the tin carries practically 
the whole of the current, the resistance 
may be very high, especially if the tin coat- 
ing is poor. 

The resistance of square section wire is 
practically the same as that of round wire 
of equal cross section. 

Flat strip conductors are often employed 
in transmitters, partly from mechanical 
as well as electrical considerations. The 
1esistance ratio increases with the width 
of the strip. It is better to use thin strips. 

ie 
The ratio P 


cross section of circular conductor. 


is less than that of an equal 


C. Litzendraht. 
It must be clear that if a wire of small 


diameter is chosen such that the ratio Ry 


is small at the frequency which will be em- 
ployed, and a number of these wires suttably 
insulated, are woven so that each appears 
on the outside of the cable and the inside 
of the cable the same number of times, 
then the current will be carried equally 
by each strand, because each strand is 
subjected to the same strength of magnetic 
field per unit length. 

It is of no use simply twisting 
together a number of small diameter con- 


ductors. 


higher than that of a solid wire of similar 
area. 

It is better still to weave the small wires 
round a core, so as to produce in effect a 
tube, the wall of which is woven wire. 
Sometimes a non-conductor core is used. 
Such cables are frequently used in wireless 
apparatus; also as aerial wire. For trans- 
mitters, where heavy cur.ents are carried, 
a numbe of cables may be twisted up to 
form one large conductor. The conductor 
need not be circular; they are often made 
up into flat strips. The insulation is often 
enamel, perhaps with a single covering of 
silk. 


The ratio Ry for such a cable is 
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The ratio of the resistance of stranded 
cable to an equivalent cross section of 
solid wire at a given frequency depends 
upon that frequency, but may be one quarter 
to one half. 

Not all stranded cable is good, however. 
Losses due to faulty construction and poor 
insulation, with may-be broken strands, 
make it doubtful, from the point of view 
of receiver construction, whether the gain 
is worth the extra expense. 

The above remarks refer to single straight 
conductors which are only affected by their 
own magnetic field. When conductors are 
wound into coils, the coil losses vary greatly 
with a number of factors, treated below. 


D. Resistance of Coils. 

If a coil is wound as shown in Fig. 121. 
the flux produced by an alternating current 
links with the conductors, so that an element 
situated at B is cut by more lines of force 


Fig. 121. When the wire is wound in the form of 4 

coil, the current distribution is again changed. The 

current density is greatest in the portion of the wire 
on the inside of the coil. 


than an element at A. Consequently, as 
explained above, there will be a redistribu- 
tion of current, and in fact the elements 
of the conductor on the inside of the coil 
carry a larger current than those situated 
near the outside, resulting in the effective 
resistance being greater than that of the 
conductor laid out straight ; perhaps three 
or four times as great. 

There are other losses, equivalent to 
resistance losses, due to.;—ends which are 
not in use but which are influenced by the 
magnetic field generated by the remainder 
of the coil dead end losses); losses due 
to insulation (dielectric hysteresis), and the 


capacity between turns of the coil (self- 


capacity). 


Digitized by Google 
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It will be realised that since when a coil 
carries current there is a difference of poten- 
tial between adjacent turns (and in the case 
of multilayer coils between layers as well), 
a small charging current may flow from turn 
to tu:n through the dielectric, the adjacent 
wires with their 
small capacity condensers (Fig. 122). There- 
fore, while the inductance of the coil is 
substantially a fixed quantity, we cannot 
call its impedance N) ohms, where 
Ry is its resistance and L its inductance 
at the frequency considered (w=27f). The 
effects of the capacity must be considered, 


O O 


Fig. 122. The coil possesses capacity as well as 
inductance. The capacity is represented by condensers 
between turns. 

At low frequencies, the reactance may be 
considered as positive, but beyond a certain 
frequency the impedance will be negative ; 
that is, in the first place the coil is reactive, 
but at higher frequencies the coil is operating 

as a condenser. 

This effect is specially noticeable when 
the coil consists of a number of layers 
wound on without regard to capacity; for 
example, a multilayer winding, or the 
windings of a low frequency transformer. 
In the case of the coil, Fig. 122, its self- 
capacity is such that together with its 
inductance it will have a natural frequency, 
so that we may represent the coil by a pure 
inductance (L) with resistance (R), in parallel 
with a condenser C (Fig. 00). If the E.M.F. 
is connected to the ends of the coil, and the 
frequency happens to equal the natural 
frequency of the coil, then the effective 
resistance is very high, because here we 
have parallel resonance—a rejector circuit. 

Further, on account of dielectric hysteresis 
(and perhaps turn to turn Jeakage), the 
condenser actidn is imperfect ; that is, there 
Is an energy loss in the dielectric which is 
manifest as increased apparent coil resistance. 

Other losses may be due to the capacity 
between the coil and earth or earthed 
bodies, other coils, etc. 

When, as is often the case, only part of the 
coil is connected in circuit (Fig. 124), the end 


THE WIRELESS WORLD AND RADIO REVIEW 


insulation operating as. 


797 


of the coil not in use is nevertheless energised 
by the magnetic field produced through the 
current carried by L,. Thus, eddy currents 
may flow in the unused ends (in the case of 
large conductors) and oscillating currents in 
the circuit formed by Lz Cz. As explained 
in section 45, losses in this circuit, due to 
any cause whatever, are equivalent to coil 
resistance. | 

It may possibly happen that L,C, is in 
resonance with the fundamental or a harmonic 
of II C, when the effective resistance is 
greatly increased. Another ill effect arises 
through the coil end acting as a coupled 
circuit in this, that circuit Li C may possess 
not a single resonance frequency, but two, 
(see section 47). 


E. Change in Inductance. 

If the inductance of the coil is measured 
at low frequency, and then the coil is placed 
in a high frequency circuit, its apparent 
inductance is now, on account of its self- 
capacity, different, and varies with change 
in the frequency. For frequencies below the 
natural frequency of the coil, the apparent 
inductance increases with the frequency. . 

The capacity of coils ordinarily used 
cannot be accurately predicted, though it 
can be measured. 
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123. 

ideal coil is represented 

by L, its resistance by 

R, and its self-capacity 
by C. 


Fig. Here the 


Fig. 124. 
of the coil only is used, 
the end not used acts to 
modify the behaviour of 
the circuit with which 
the coil is connected. 


When part 


F. Coils Wound with Stranded Wire. 

In the case of coils built to operate in 
large transmitters, it is customary to employ 
either stranded cable, strip or tube. 

Of special inte: est is the case of coils for 
use 1n small power transmitters and receivers. 
It may be thought desirable to employ 
stranded wire (Litzendraht), but this is 
sometimes not so, for the following reasons. 
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It has been found that a coil of perfect 
litzendraht has a little lower resistance than 
an equivalent coil of solid wire for a range 
.of frequencies, but that for very high 
frequencies, such as 1,000,000 cycles (wave— 
length 300 metres) the coil of solid wire is 
preferable. This assumes perfect litzen- 
draht ; that is, the insulation of each strand 
is good, each strand is continuous, and the 
connections at the ends of the coil make 
good contact with each strand. But it is 
found that after use, some strands may 
break, and other imperfections appear. 
Consequently the effective resistance in- 
creases, and the distributed capacity may 
be several times larger. Thus the constants 
of the coil may change with age, which is a 
serious disadvantage. All things considered, 
the superiority of coils wound with litzen- 
draht for medium frequencies is hardly 
sufficient to warrant the extra expense. II is 
definitely better to wind coils of solid wire 
when the frequency is high. 

Curves of interest are given in Fig. 125. 
Curve A refers to a coil of perfect litzendraht, 
and curve B to that coil with one strand 
broken. Curve C refers to a solid wire coil. 
It will be noticed frequency is plotted against 
apparent resistance. The natural frequencies 
of the coils A and C is 300,000 cycles (wave- 
length 1,000 metres) ; therefore the apparent 
resistance here is very high. While coil A is 
superior to coil B, coil C is definitely inferior 
at all frequencies to coil B; its apparent 
resistance is considerably greater and its 
natural frequency has lowered, indicating an 
increase in its self-capacity. 
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Fig. 125. 
coils wound with stranded cable (A and B) and 
solid wire (C) at virious frequencies. 


G. Forms of Inductance Windings. 

The variety of coils available at the present 
time is the result of attempts to prevent the 
losses, with the ill effects, outlined above, 
and is treated in the next section. 


Wireless Club Reports. 


Contributions to this section are welcomed. 
Re ports should be as concise as possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the re porte 
when neceasary. Papers read before Societies 
will receive special consideration with a 
view to publication. 


An Asterisk denotes affiliation with the Radio 
Society of Great Britain, 


Clapham Park Wireless Society.* 

At a recent meeting of the Society, Mr. Harold 
Boucher entertained and instructed the members 
with a demonstration of the * Chakophone ”’ 
unit system. The first unit was a tuner with loose 
coupling and no reaction, to which could be added 


any number of H.F. panels, employing tuned anode 
coupling. L.F. valves up to three for practical 
purposes, could also be added. The lecturer con- 
cluded with a demonstration of reception from 
2 LO and an interesting discussion ensued. 

Hon. Sec., J. C. Elvy, A. M. I. E. E., 12, Tavistock 
Street, W.C.2. 


Belvedere and District Radio and Scientific 
Society.* 

A proposal with respect to new accommodation 
was considered at an extraordinary general meeting 
held on August 29th. A special committee had 
made the necessary preliminary arrangements 
for the renting and ultimate purchase of a new 
building, to be erected to the Society's own specifi- 
cation. The plans were ‘unanimously agreed to, 
it being decided that the building should be erected 
as quickly as possible. It will be designed to form 


Curves giving the apparent resistance f 
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a comfortable rendezvous and a convenient 
laboratory for carrying out experimental work. 
An attractive programme for the winter is 


Hon. Sec., S. G. Meadows, 110, Bexley Road, 
Erith, Kent. 


Cirencester Radio Society.* 

On Saturday, August 25th, a party of fifteen 
motored to Leafield Wireless Station, permission 
having been granted by the G.P.O. The officer 
in charge himself kindly took half the party round, 
and his assistant steered the others. The boiler- 
house, the steam turbine (running at 6,000 revolu- 
tions per minute) geared down to 1,000 revolutions 
to work the alternator, the arc, set in a magnetic 
field that all but tore a spanner out of one’s hand, 
and the air-driven signalling keys, worked by a 
relay from the transmitting office at Banbury, 
were all shown and clearly explained, besides 
the many supplementary machines and “ gadgets.” 
Everything being in duplicate, the idle set could be 
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The Stratford-on-Avon and District Radio Society held a wireless exhibition on July 22nd. 


of the damage done by an electrical discharge 
from the sky, through his wireless set during 
the storm of Saturday morning, August 18th. 
He also exhibited several parts of the damaged 
apparatus for inspection of the Club members. 
Hon. Sec., G. J. Price, 22, Honor Oak Park, S.E. 


South Dorset Radio Club. 

The Hon. Secretary has forwarded to us a list 
of suggested rules for this new Society. These 
are very comprehensive, and should be of material 
help in the proper conduct of the Society’s affairs. 

Hon. Sec., E. B. Cartwright, 18, Newbury 
Terrace, Weymouth. 


Tunbridge Wells and District Wireless Society. 
On Saturday, August 25th, a party of about 
forty members and friends journeyed by charabanc 
and private cars to Gills Lap, on Ashdown Forest, 
where a temporary aerial was erected and some 
interesting experiments were carried out. 
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Above is seen a portion of the display. 


closely examined, while alongside the very much 
alive twin was hurling into the huge aerial system 
230 kilowatts of energy, sending a series of test 
messages to Halifax, Nova Scotia. A walk round 
the nearest masts (the furthest were half a mile 
away), and a keen discussion on ‘“‘harmonics ” 
and the plans of the O. I. C. for reducing them, 
brought an exceedingly interesting visit to a close, 
and the party returned to The Highway Tea 
Rooms, Burford, where they found most excellent 
fare awaiting them. A short meeting was held 
after tea, at which the Secretary, the Rev. B. R. 
Keir Moilliet, in view of his coming departure 
from the district, tendered his resignation, and 
Mr. A. J. Carter, of X-Ray Department, Cirencester 
Memorial Hospital, was elected honorary secretary 
in his place. 
Honor Oak Park Radio Society. 

-Another successful meeting was held by the Honor 
Oak Park Radio Society onWednesday, August 22nd. 
A member, Mr. J. McVey, gave a graphic account 


Mr. G. Mortley’s portable transmitting station 
(2 PQ) was erected and communication estab- 
lished by wireless telephony between this and 
Mr. Featherstone’s experimental transmitting sta- 
tion at Tunbridge Wells (5 IF). 

The replies from Tunbridge Wells were made 
audible to all present by means of a Burndept. 
receiver and power amplifier, and three loud speakers. 

After a picnic tea, wireless telephony and music 
were listened to from the English broadcasting 
stations, and from the Eiffel Tower, Paris, the 
latter station transmitting a particularly good 
musical programme. 

Although the weather was not so warm as might 
have been desired, all agreed that an interesting 
and enjoyable afternoon had been spent. 

Those interested in the science of wireless tele- 
phony and telegraphy are invited to join the Society, 
full particulars being obtainable from the Hon. Sec., 
H. Featherstone, A.M.I.E.E., 3, Cumberland 
Gardens, Tunbridge Wells. E 
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Constructional Details 
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of a Four Valve Set. 


(Continued from page 758, September 5th.) 


By F. H. 


Construction. i 


HE general principles have been 

dealt with and some advice is 

offered with regard to construction. 

It is not proposed to deal with the 

methods of working ebonite, brass and wood, 
as it is presumed that the reader has a 
certain amount of experience in this direction 
and detailed descriptions of simple workshop 
processes as applied to the construction 
of this set were given earlier in the volume.* 
The ebonite work comprises four panels 
5/16 or 3 in. in thickness. The former 
dimension can be used for economy, but 
if portability is required, ĝin. ebonite is 
recommended. The dimensions for the front 
panel are given on page 754, as well as the 


— 


* Wireless World and Radio Review, p. 42, 
April 14th; p. 268, June 2nd; p. 340,June 16th, 1923. 


HAYNES. 


location of all holes. These can be employed 
without amendment with the majority of 
components on the market. The valve-holder 
panel must be made a good fit on to the 
front panel as the joint is in a conspicuous 
position. A well-made fit, finished matt 
should be practically invisible, and the 
seam must be wiped clean from all traces 
of oil which might otherwise subsequently 
creep and reveal the join. Five screws are 
employed to secure the panels together to 
give strength, but it should be noted that 
the valve panel is entirely supported by 
the boxwork when in position. An en- 


deavour is made to avoid the presence of 
screw heads on the face of the front panel 
and with the style of components shown 
only six countersunk heads appear, being 
those employed for attaching the supporting 
pillars of the transformer platform. The 


Interior view with transformer panel in position and wiring up completed. 
a 


SEPTEMBER 12, 1923 THE WIRELESS WORLD AND RADIO REVIEW 


heads may be slightly reduced in diameter 
in order to render them less conspicuous. 
The two small condensers attached to the 
back of the panel are held by screws in 
blind holes. In good instrument designs it 
should be the aim to avoid the appearance 
of screwheads in conspicuous positions, and 
also the employment of short blind holes, 
but it is not always possible without in- 
creasing the amount of labour to achieve 
these ideals. 

‘Before any assembling or fitting up is 
commenced the engraving must be carried 
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ones are available on the market, made of 
white celluloid, engraved and filled in black. 

Assembling is quite straightforward, and 
every part should be correctly fitted up, 
including the transformer panel and terminal 
strip, before wiring is commenced. The 
latter is secured to the panel or resistances 
by means of two 3/16 in. brass rods tapped 
2 BA. One end of each rod fits into a blind 
hole on the terminal strip, and is held secure 
by a lock nut, whilst the other end is tapped 
and soldered flush into a small brass plate 
which is held by three 4 BA countersunk 


AERIAL 
INDUCTANCE 


AERIAL 
INDUCTANCE 


CLOSED 
CIRCUIT 
INDUCTANCE 


——.+ 


—————— —(— 
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Practical wiring diagram. Leads can be marked off as they are fitted. Flexibles are indicated by cross lines. 


out. A suggested layout for engraving 
is shown in the dimensional drawing, and 
the positions for the various scales and 
lettering should be marked in pencil on the 
roughened face of the-panel in their precise 
places. The centres for the various letters 
and figures must be marked and their 
sizes indicated as being 3, }, $, 3. or 1/10 
of an inch. }, 4 and } in. are convenient 
sizes. Machine engraving can be entirely 
avoided by employing variable condensers 
having rotating dials and for which sufficient 
space is allowed on the panel, while if dials 
are desired for the resistances also, suitable 


screws. The two large capacity condensers 
are attached by means of thin brass straps. 


Wiring. ; 
The bigger portion of the wiring is put in 
with the transformer panel removed, which, 
when replaced, obscures most of the 
complicated switch connections. No. 16 
S.W.G. tinned copper wire is employed. This 
is a very rigid wire, and retains its bends. 
Unfortunately, when purchased, it is usually 
wound upon small diameter reels and must 
be straightened before use. This may be 
done in short pieces by hammering on a 
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flat surface with a wooden mallet. Do not 
use a steel hammer or the wire will become 
bruised and flattened. Another method 
is to unwind a good length of wire and with 
one end held securely, pull on the wire until 
it can just be felt to stretch, after which the 
slight curvature may be taken out by passing 
round a wooden tool handle. 

Advice on soldering may be a little out 


of place here, yet good clean connections 
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actual points between which connection 
must be made, each connection is taken and 
considered in turn and -the shortest and 
most direct route decided upon before the 
lead is prepared. Leads must only be run 
parallel to the edges, and consequently all 
bends are right angle ones. As the high 
frequency tuning circuits must be of low 
capacity and must not present appreciable 
stray capacity into adjoining leads, they 


Practical wiring of transformer panel. 


are of first importance. In brief, clean with 
a trace of Fluxite, and tin separately 
surfaces to be soldered, using a clean, well- 
tinned iron. Use a good hot iron, taking care 
not to get it red hot, and do not leave it 
in the flame when not required, as it will 
become oxidised. Using the practical 
wiring diagram as a guide, which shows the 


0 0005, 
MAXIMUM 


SERIES 


0 
PARALLEL 
O O 


The circutt showing the principles employed. It will be observed that the closed : 


should be put in first. In particular, 
the grid leads of the high frequency and 
detector valves must be short and direct. 
The more obscured contacts of the switches 
must be watched with a view to making 
connection before they become inaccessible, 
and in particular attention is drawn to the 
flexible lead joined to the lower middle 


circuit is broken 
when in the “ stand by * position, whilst reaction is reversed when the H.F. amplifier is taken out of circus. 
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eontact of the “ stand-by ” and “tune” 
switch. Most of the other flexible leads 
which are marked with four short dashes 
near the arrow point can be attached when 
the stiff wire is in position. 

Do not hurry over the wiring. It will 
probably take you longer than the whole 
of the fitting up of the instrument. Small 
round-nosed and end-cutting pliers are 
indispensable for bending the wire and 
neither end of a lead should be attached 
until it has been shaped to fit. As each lead 
is completed it should be marked off from 
the wiring diagram, and a good method 
is to run over it with a fine red ink line at 
the same time verifying the points between 
which connection has been made. Those 
leads which are marked with letters A to H 
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one of them a right angle bend so that it 
lies along the other for about 4 in. The 
flexibles will need to be about 2 ft. long in 
the first instance, and can be shortened 
where ne afterwards. Their ends 
should be bound with cotton to prevent 
fraying, and if four different colours are 
employed they can be recognised for con- 
necting to the coil holders. 


Woodwork. 


The dimensions of the containing box 
are given in the accompanying diagram. 
It is made from # in. to 3 in. teak, mahogany 
or walnut. Softer wood may be employed, 
in which case it should not be less than ; in. 
in thickness. The corners may be screwed 
and glued instead of dovetailed. The hole 


Dimensional drawing of the box work. The location of the slot for the terminal strip must be carefully set out. 


are those which are carried on the main 
panel to the transformer platform. It will 
be necessary to attach C and D to the switches 
before fixing the platform. The soldered 
connections must be thoroughly washed 
- with methylated spirits, applied by means 
of a camel hair brush before they are ob- 
scured. Every trace of Fluxite can thus 
be removed, the ebonite left clean and dry, 
and high insulation maintained. For ready 
identification it is useful to enamel the leads 
various colours and this must be commenced 
whilst the transformer panel is removed. 
The aerial and closed circuit tuning leads may 
be enamelled white, grid leads red, leads in 
the H.T. circuit green, and L.T. leads blue. 
Where one lead makes connection with 
another, strong union is effected by giving 


at the back to give clearance for the terminal 
strip requires very careful setting out, and 
its position should be confirmed by making 
measurements from all edges to allow for 
the panel or woodwork being slightly out 
of square. It may be finished with shellac 
varnish and rubbed down with a trace of 
boiled linseed oil. The coil holders are at- 
tached as shown in the photograph of the 
complete instrument, and holes drilled 
through to pass the leads. The aerial in- 
ductance is the centre one on the left-hand 
side in order that reaction may be obtained 
with the switch in the stand-by position. 
The closed circuit is the outer coil and the 
reaction inductance the lower one. The 
tuned anode inductance is in the centre on 
the right-hand side, whilst the lower holder 
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is paralleled across with the reaction coil 
holder on the left. The upper holder on the 
right-hand side is also paralleled into this 
circuit, but the leads are crossed over so 
that by transferring the reaction coil from 
the lower to the upper position the direction 
of reaction coupling is reversed. 
Operation. 

The various switching arrangements not 
only increase the utility of the receiver, but 
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perience shows that it is frequently possible 
to obtain a higher degree of amplification by 
reacting on to the tuned anode inductance 
instead of the aerial circuit. High frequency 
amplifiers are only efficient when they tend 
to self-oscillate, and for this reason it does 
not greatly matter whether reaction is 
arranged on to the tuned anode or aerial 
circuit when considering the interference 
likely to be caused if receiving on broadcast 
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Another view of the complete set showing the interior. 


simplify tuning. The aerial circuit can be 
adjusted to bring in the required signal 
with the switch in the “ stand-by ” position. 
On changing over to “tune” the closed 
circuit can be adjusted, and on switching 
in the high frequency circuit this can be 
tuned separately, slight adjustments being 
made to the tuning of all circuits and degree 
of coupling afterwards. The aerial tuning 
condenser should, as a rule, be used in series 
for wavelengths below 600 metres. Ex- 


wavelengths. For telephony reception, 
self-oscillation may introduce distortion and 
reaction may be so coupled to damp out 
the tendency to oscillate. For reception 
on wavelengths of 600 and below, coils 
numbers 25, 35, 50, 75, 100 and 150 are 
needed, duplicate coils being inserted in 
the closed and tuned anode circuits. It 1s 
possible to receive all the well-known 
European telephony transmissions on 4 
loud speaker if desired with this receiver. 
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SOME LABORATORY 


805 


EXPERIMENTS WITH 


THE ARMSTRONG CIRCUIT. 


With the increasing interest that is being taken in receivers embodying the 

Armstrong principle, the following experimental investigations of the 

conditions prevailing during the operation of this type of receiver, and 
the conclusions arrived at, should be of special value. 


By H. ANDREws, B.Sc. 


HE following article is an en- 


deavour to put before the amateur 


fraternity some actual data and 

figures obtained in the laboratory 
concerning the now famous Armstrong 
circuit. 

It is intended here only to give the results 
and conclusions of a series of experiments 
on the single valve, or “ flivver circuit, 
which were carried out with a view to 
finding out exactly how this circuit worked, 
the best conditions in practice, and the 
actual amplification obtainable under the 
best conditions. 


Fig. 1. 


Typical Armstrong Super Circuit. 


As a preliminary the one and two valve 
circuits were tested on local broadcasting 
from 2 LO, and it was decided that the one- 
valve circuit (Fig. 1) was easier to operate, and 
gave slightly better results. So much having 
been written on the subjecf, it is assumed 
that the reader is conversant with the 
ordinary Armstrong circuits. It was noticed 
at the start that very poor amplification 
was obtained. Throughout this article 
amplification is used to mean the increase 
in signal strength obtained with the Arm- 
strong over the ordinary single valve circuit. 


e 


The current change in the anode circuit 
was measured on tuning in the signal by 
inserting a micro-ammeter and balancing 
out the steady anode current. This arrange- 
ment is shown in Fig. 2, and is a very useful 
method of measuring the change in anode 
current produced by a signal E.M.F. on the 
grid of a valve. In this way the increase 
in anode current change due to the L.F. 


Fig. 2. Metaod of determining current change in the 


anode circuit. 


oscillations of the valve was measured, and 
hence the amplification determined. The 
maximum amplification obtained using local 
broadcasting was only from 3 to 5, but this, 
of course, corresponded with a loud signal. 

One of the difficulties experienced in 
working with this circuit is that we have 
so many variables, such as the anode 
voltage, the H.F. coupling between the 
grid and anode circuits, the low fre- 
quency coupling, and hence the low fre- 
quency grid swing voltage, the mean grid 
potential, and lastly the received signal 
strength. 

Now, to obtain any numerical results a 
all it is essential to make all these variable 
constant except one, and then find the best 
conditions for the latter. Even this method 
does not necessarily give the best conditions, 
but still serves as a plan of operation. 

The anode voltage and mean grid potentia 
were first settled fairly easily by taking 
severa] anode current-grid volts curves 
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for the valve to be used, and then adjusting 
the anode voltage so that with a mean 
grid potential of approximately zero, the 
anode current was half the saturation 
current. 


Leaky grid condenser rectification was 


used. and hence the valve was working 
under the best conditions for rectification 
and amplification. The anode voltage for 
the valve used, a M-O type “ R,” was about 
160 volts. 

These variables were then left. As far 
as could be determined the best results 
were always obtained with the H.F. coupling 
as large as possible without the valve 
howling. 

The low frequency grid swing was 
next investigated. The value of this could 
of course be varied by altering the coupling 
between the large inductances in the grid 
and anode circuits. 

To measure the actual voltage (peak), 
an H.F. voltmeter was set. This arrangement 
is shown in Fig. 3. It consists of an electro- 
Static voltmeter fed through a rectifying 
valve which charged a condenser con- 
nected across the voltmeter. This arrange- 
ment was connected across the grid coil of 
the L.F. circuit. Measurements were then 
taken, finding the increased change in the 
anode current for different grid swing 
voltages. 


Fig. 3. Showing how the peak value of the voltage 
is determined. 


The best value for this was found to 
be about 60 volts, but on investigating 
very carefully it was found that this voltage 
was very critical, and was really the deciding 
factor of the amplification of the circuit. 

In these experiments it was necessary, 
of course, to set up a local source of 
signals. 

This was done by employing a valve 
oscillator near the receiving circuit and 
dispensing altogether with the frame. In 
order to take a reading, the procedure was 
as follows. The anode micro-ammeter was 


balanced to zero by means of the potentio- 
meter, then the signal was switched on, 
and a reading obtained. This process was 
repeated with and without the L.F. grid 
swing, and hence the amplification for any 
given conditions obtained. l 
Finally the question of signal strength 
was investigated. The H.F. current flowing 
through the tuning condenser of the oscillator 
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Fig. 4. Graph indicating the relationship between 


the signal strength and the amplification obtained. 
Readings for Curve Fig. 4. 


Change in Anode 


Current. 

FFC 

With L. F. Without 

I. F. 
43-7 450 10-5 42-8 
40-5 430 8-0 53-75 
37 430 7-2 59-80 
33 430 6˙2 69-40 
28-4 422 3-9 108-1 
23 410 2-6 157-9 
20-5 410 1-2 | 348 
17-6 400 1-1 374 
16-2 395 10 395 
14-7 385 4 962-5 
13 370 2 | 1850 
108 355 1 | 3550 


eoo meee mm em ee tm as E ESD 
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was measured by means of a thermo- couple 


and micro-voltmeter, and it was assumed 
that the energy radiated was proportional to 
the square of this current. 

Readings were then taken between the 
oscillator current and the change in anode 
current with and without the L.F. grid 
swing. 

At first the oscillator and the receiver 
were placed about 20 feet apart, and with 
the smallest oscillator current only an 
amplification of about 8 was obtained. 

To observe the effect of very small signals 
it was necessary to reduce the signal strength 
still further. This sounds simple, but unless 
one has actually worked with such a circuit, 
and with very delicate instruments, it is 
not easy perhaps to realise how difficult 
it is to get a really small and yet measurable 
signal. 

Finally, the oscillator was placed in a 
large zinc box about 50 feet or more from 
the receiver, and in this way the curve 
shown in Fig. 4 was obtained. These results 
are really very striking as they show that 


the amplification of the Armstrong circuit 


increases as the signal strength decreases. 
This is a very remarkable property of the 
Armstrong circuit, and as far as the writer 
knows it is the only circuit which has this 
property. As mentioned above, these 
results could only be obtained with a very 
critical adjustment of the grid swing voltage. 
Below are given some data of the constants, 
etc., when the curve shown was taken. 
The complete circuit is shown in Fig. 5. 
Li = 300 mhys. A = 300 m (approx.) 
Ci = 0.03 mfds. 
H.T. volts = 160 volts. 
Resistance in anode circuit = 760 ohms. 
Gnd swing (L.F.) = 58 volts. 
L. = 1500 duolateral coil 
L, = 1250 duolateral coil. 
C, = 0:005 mfds. 
C, = 0-001 mfds. 
C, (grid condenser) = 0-0005 mfds. 
R, (grid leak) = I megohm. 
Max mutual inductance between anode and 
grid (H.F.) = 37 microhys. 
Note.—Without L.F. grid swing the 
coupling was adjusted to give greatest change 
without valve oscillating; a very difficult 
adjustment. 
In the column of readings for the curve 
Fig. 4, I is, of course, the oscillator, current 
in milliamps. - 
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In the two columns showing the change 
in anode current 0-2 divs. represents I micro- 
volt, hence 1 division represents a change 


E 5 X 10— 
in anode current of 7 amps. or 


o- 00658 micro-amp. 
Hence we see that the method of measuring 
the change in anode current was very 
sensitive and the signals very small indeed. 
From the results of these experiments we 
may, I think, draw the following conclusions: 
Firstly, that in spite of the many statements 
made to the effect that any average amateur 
may learn to work this circuit in half-an-hour 
or so, it is a very difficult circuit to manipulate 
and the greatest care is required to obtain 
good results. It might be mentioned here 
that the above experiments took nearly 
a month (six hours a day) to complete. 


Fig. 5. Circuit employed to obtain the readings for 
the curve shown in Fig. 4. 


Secondly, that the circuit requires very 
careful arranging and proportioning, and that 
to get satisfactory results one must at 
least know the saturation current of the 
valve to be used. Thirdly, that only 
great amplification can be obtained on 
very faint signals. On fairly loud signals, 
we see that, at the best, the addition of the 
low frequency grid swing is only equivalent 
to about one low frequency valve. 

When the circuit was working at its 
best, some very curious results were observed 
which might perhaps be recorded. Firstly, 
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it was found that it was possible to control 
the L.F. oscillations of the valve by means 
of the H.F., as well as vice versa. This 
indicates, I think, that the theory at any 
rate of the one valve circuit is not so simple 
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The following circuit (Fig. 6) is suggested 
as a good one for general reception. It 
would, of course, require very careful 
manipulation, but the interference caused 
by this type of circuit is very much 


Fig. 6. A suggested circuit diagram for a two-valve receiver embodying the Armstrong principle. 


as the usual theory given, but is a complex 
phenomena due to the valve: oscillating 
at two frequencies simultaneously. It was 
also noted that in the sensitive condition, 
when the signal was switched on, not only 
did the anode current change, but also 
the grid swing voltage (L.F.) altered from 
59 to about 4o volts with no change of 
coupling. 


exaggerated. A rejector is provided to 
prevent the L.F. whistle being radiated, 
and the coupling is of course kept very 
loose between the primary and secondary 
circuits. 

In conclusion, the author wishes to express 
his indebtedness to E. T. A. Rapson for 
his able co-operation in these experiments. 


~CORRESPONDENCE 


To the Editor of THE WIRELESS WORLD AND 
RADIO Review. 

Sir,—I have read with interest the article 
“ Fading, a New Aspect, published in the July 21st 
issue of this journal, and possibly some experience 
I have had in this direction may be of interest. 
The receiver used consisted, in the main, of a 
two-valve panel receiver, using one H.F. and de- 
tector valves, with the addition of H.F. or L.F. panels 
as required. The combination usually comprised 
one H.F., detector and one L.F., but frequently 
the L.F. was omitted. The H.F. valve was coupled 
by tuned anode, in variometer form, a great help 
in obtaining selectivity. Inductive coupling was 
used, secondary tuning within primary (A. T. I.). 
the reaction coil being coupled to the anode vario- 
meter. The A.T.I. was wound with heavy wire 
of about 20 D.C.C. gauge, this making a marked 
improvement in signals. The secondary was 


of No. 30 S. S. C.; it would no doubt be an improve- 
ment to use heavier wire, but for considerations 
of space. The secondary tuning condenser is of 
0-0003 mfd. capacity, and the aerial tuning con- 
denser 0-001 mfd., with vernier. The valves 


used giving best results were H.F., M.O. “R,” 
detector, Ediswan A. R., and L.F., French 
oe R.“ z 


The following observations were made on & 
single wire 40-ft. “ L ” aerial, 23 ft. high, surrounded 
by trees and houses and directional to S.E. 

WJZ has been listened to several times, and I 
have noticed a swinging effect in fading as described 
in the article referred to. First, on tuning m. 
the carrier wave was weakly heard, but after a 
short time the strength would increase appreciably 
and remain at this strength for 60 to 80 seconds. 
Then it would again begin to fade for about the 
same time, on several occasions being accom 
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by a drop in wavelength of about 1 or 2 metres, 
rising as the strength rose. The swings were also 
found to be more prolonged in fine weather, although 
the strength was not so great. A semi-fading effect 
was found on 1 CMK, whose strength after re- 
maining steady for about 80 seconds would fade 
to practically R for no longer than 4 seconds, 
after which it would rise and become steady for 
another 80. seconds. With regard to southern 
and eastern stations, although the direction of 
the aerial is favourable and the distance not to 
be compared with that of the above-named stations, 
FL telephony is nearly always poor. This weakness 
of signal strength is not a t with other 
stations in this direction, as SFR, PCGG and Ecole 


Supérieure are always R 7. It would be interesting 


to know whether bad fading or temporary blindness 
has been experienced by others on FL. In con- 
clusion I may add that his Spark and C.W. are 
R 9. 
A. RICHARDSON. 
Brixton Hill, London, S.W.2. 
August ist, 1923. 
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instructions for making it were obtained from an 
American publication advertised in The Wireless 
World and Radio Review, entitled ‘‘ The Armstrong 
Super-Regenerative Circuit,” by George Eltze, Jr., 
E.E., A.LE.E. 


For the benefit of those who may not have the 
above in their possession, I will quote the formules 
employed for the necessary calculations. 


Z = impedance (25 per cent. error permissible). 
L = inductance of the coil. 
C = Capacity of the condenser. 
(The outside condensers are equal to one half 
of this capacity.) 
F = cut off frequency. 
LC = 4 (L.C. for cut off frequency.) 


(i) Z= V (ii) L. C. for cut off frequency 


a 
(2r F)? 


— 
$ CORE 


ri 2800 TURNS 


SECONDARY IGNITION COIL) 


TELEPHONES 


The diagram referred to by Mr. Devine. 


To thé Editor of THE WIRELESS WORLD AND RADIO 
REVIEW. 

Str,—I have much pleasure in forw arding an 
account of some of my experiences with the single 
valve Armstrong Super. 

I find that the points to concentrate on are (a) The 
correct amplitude of the low frequency oscillations, 
and (b) The correct adjustment of the grid 
potential. 

With the single valve, filter circuit, and using 
headphones, I have received Newcastle, Manchester, 
London, Glasgow and Cardiff. The addition of a 
single note magnifying valve enables satisfactory 
reception to be obtained with a large Brown loud 

speaker. 

I employ a frame aerial 2 feet square, wound with 
10 turns of No. 22 S.W.G. enamelled wire, spaced 
3/16 in. apart. 

The constants for the components of the circuit 
are indicated on the accompanying diagram. 

The filter circuit is very efficient, and has many 
advantayes over the resonant type of filter. The 


The results are obtained in henries and farads. 
Trusting that the above information may be of 
some help to your readers, and hoping that much 
more practical information will be forthcoming 
from eure British experimenters. 

I am, Sir, yours faithfully, 
EDWARD A. DEVINE. 

Wooler, Northumberland. 

August 2167, 1923. 


In next issue: 
NEW METHODS OF HIGH - 
FREQUENCY AMPLIFICATION 


for 200 metre reception. 


NEW FEATURE INV 
APPARATUS CONSTRUCTION 


* 
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Notes and News 


Preliminary steps are being taken by the Durban 
Municipality towards the establishment of a 
broadcasting station before the end of the year. 


* * * * 


The annual licence for South African listeners-in 
is to be 58. 


* * * * 


A proposal to instal a wireless installation in 
the local workhouse has been rejected by the 
Rochford Guardians. 


* * * * 


For the safety of aeroplanes flying at night red 
bstruction lights are to be placed on the three 
wireless masts near Farnborough aerodrome. 
* * * * 


The P. and O. Line have decided to instal 
wireless direction finding gear on all their mail 
steamers. The company’s cargo vessels will 
probably be similarly equipped in the near future. 


* $ + * 
Active service wireless telegraphists on Admiralty 


dockyard tugs are to be replaced by competent 
civilian operators. 


Experimental Transmitters. 

As proof of the rapid growth in the number 
of amateur transmitters in this country, it is 
interesting to note that call signs have now reached 
6 ZZ. What will the next call sign be ? 

We shall be glad to hear from readers who learn 
of the allocation of a new series. 


Russian Wireless Developments. 


The Soviet Government, it is stated, has ratified 
a five years’ agreement with the General Wireless 
Telegraph Company of Paris, for the supply ot 
apparatus for the erection of wireless stations in 
Russia. 


-New Norwegian Wireless Station. 


Plans have been prepared for a new wireless 
station at Vardoe, Norway, according to a Reuter 
message. This station will have a transmission 
radius sufficient for communication with the 
station at Ingoe, near Hammerfest, and to the 
Meteorological Institute's station at Tromsoe. 
Weather reports are to be sent regularly from 
Tromsoe, and these wil] be of very great importance 
to British and other trawlers fishing in Arctic 
and White Sea waters. 
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A typical Telefunken telephony transmitter. The instrument shown has been installed an board, 

the new German liner“ Albert Ballin,“ and will be employed in ship to shore work off the 

American coast. The compact arrangement of the apparatus and the simplicity of the design will 
be specially noted. 
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Wireless between Australia and England. 
Definite steps have been taken towards iho 
inauguration of a scheme of direct wireless com- 
munication between Australia, England and other 
countries. This announcement was made by Mr. 
Allard, Chairman of the Amalgamated Wireless 
(Australasia), Ltd., at the Company’s annual 
meeting at Sydney, on Saturday, September Ist. 
A tender has been accepted from the Marconi 
Company for the erection of a high-power station 
in Australia at a cost of £487,000, and for corres- 
ponding stations in Great Britain and Canada. 
The transmitting equipment of the Australian 
station will have a power of 1,000 kilowatts, and 
the antenna system will comprise twenty steel 
masts 800 feet high. The receiving arrangements 


will permit of the reception from five different 


stations simultaneously. 

With regard to broadcasting, it was stated 
that a company in Sydney is already organising 
the comprehensive broadcasting of news and 
entertainments. 


Radio in Austria. 

The Austrian Government announces that both 
wireless telegraphy and wireless telephony are 
to be retained as state monopolies. Meanwhile 
the Marconi Company has 
been leased the right to 
develop wireless services be- 
tween Austria and other 


FORTHCOMING EVENTS. 


¢ 
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THE BRITISH WIRELESS RELAY 
LEAGUE. l 


HE Committee of the British Wireless 

Relay League desire to announce that 

at a meeting held in July last a dis- 

cussion took place on the desirability 

of extending the organisation of the 

League in view of the steadily increasing member- 

ship and the fact that it was difficult to conduct 
the organisation from Manchester alone. 

Accordingly, on July 21st, at the instructions 

of the Committee, a letter was forwarded by the 

Hon. Secretary to the Hon. Secretary of the Radio 

Society of Great Britain. The text of the letter 

was as follows :— i. 

“You will no doubt remember that the 
British Wireless Relay League was formed by 
members of the Manchester Wireless Society 
with a view to establishing connection between 
amateur transmitters in this country, and for 
the relaying of messages on somewhat similar 
lines to that which is done by the A.R.R.L. in 

” the United States. You will remember also 
that the question of support for the formation 
of such a League was brought up on the Agenda 

at the last Annual Conference, 
and on that occasion Mr. 

Evans, the Traffic Manager of 

the British Wireless Relay 


countries. The organisation 
of an inland service has still 
to be decided upon, and 
attention is being given to the 
question of broadcasting. 


Zurich Aerodrome Wire- 
less Station. 


THURSDAY, SEPTEMBER 13th. 
Ilford and District Radio Society. Informal 


Meeting. 
FRIDAY, SEPTEMBER 14th. 

Leeds and District Amateur Wireless Society. 
Lecture: Commercial Radio Communica- 
tion.” By Mr. D. E. Pettigrew (Hon. Sec.). 

Wireless Society of Hull and District. At 
7.30 p.m. At the Co-operative Social 
Institute, 


League and Hon. Secretary of 
the Manchester Wireless So- 
ciety, outlined the objects of 
the League and explained that 
the idea of the Manchester 
Society was to get the League 
going and to invite the co- 


In connection with the ex- cusston. . 
tension of the Handley Page THURSDAY, 
London-Paris air service to Hackney and A 
Zurich, a temporary wireless Skincler“ 
telephone station was estab- 
lished at the Zurich aero- 
drome by Marconi's Wireless 
Telegraph Company at very short notice. Within 
six days of the order being received in London 
the station was in operation at Zurich. It consists 
ot a Marconi Standard A.D.2 aircraft transmitter 
and receiver, with sub-control attachment. 

Marconi aerodrome stations are now in operation 
at Croydon, Haren, Ostend, Cologne, Geneva, 
and several aerodromes in Spain. 


and its Uses.” 


PROVINCIAL REPRESENTATION 
R.S.G.B. COMMITTEE. 


At a meeting of the Committee of the Radio 
Society of Great Britain, held on September 3rd, 
Admiral Sir Henry B. Jackson, G.C.B., proposed 
and Mr. J. Josephs seconded the following resolu- 
tion, which was passed by the members: 

That the Committee should express its 
gratification at the approval which has been 
given by many of the affiliated societies to the 
appointment of temporary representatives to 
the Committee, and is encouraged by this 
approval to press forward the work of recon- 
struction and also the organisation of permanent 
methods of election of representatives.” 


ON 


Jarratt Street. Informai Dis- 


District 
Mare Street. 

*The Skinderviken Microphone 
By Mr. J. Skinderviken. 


Operation of all amateur trans- 
mitters, and asked for the 
views of the Conference and of 
the Radio Society of Great 
Britain on the matter. 


Our Committee felt that 
| at the time of the last Annual 
Conference the organisation of the Relay League 
was not of sufficient importance for the Radio 
Society to interest itself seriously in it, and 
therefore all that was asked for was the goodwill. 
of the Society in promoting such a scheme. 
“The membership of the League has now 

grown very considerably. and it is felt that the 
organisation has now reached a stage when the 
Radio Society might interest itself in it, and 
the Committee would be very glad if the Com- 
mittee of your Society could see its way to take 
over the management of the League by the 
appointment of a Committee to be elected by 
holders of transmitting licences throughout the 
country ; these elected officers to replace (except 
in the case of re-election) the temporary officers 
now carrying on the organisation of the League 
as at present constituted.” 

An acknowledgment of this communication 
was received on July 26th, when the Hon. Secretary 
of the Radio Society of Great Britain, expressing 
the views of the Committee, stated that the Radio 
Society was prepared to take over the organisation 
of the League, and would take early steps to consider 
in what way this could most satisfactorily be done. 


20th. 
Radio Society. At 
Lecture: 
Button 
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Broadcasting 


Summer Time Ends. 


On Saturday, September 15th, at 9.15 p.m., 
Mr. F. Hope Jones, M.I.E.E. (Vice-Chairman of the 
British Horological Institute and Chairman of the 
Radio Society of Great Britain) will remind the 
public from 2 LO to set back clocks one hour, thus 
reverting to Greenwich mean time. Mr. Hope Jones 
will also give advice as to the methods of so doing. 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS” : 


GREAT BRITAIN. 

LONDON 2 LO 3 metres; MANCHESTER, 2 ZY, 385 metres; 
BIRMINGHAM, 6 IT, 420 metres: CARDIFF, 6 WA, 253 metres; 
NEWCASTLE, 5 NO, 400 metres; GLASGOW, 5 SC, 415 metres. 
Regular morning and evening programmes, particulars of which 
appear in the daily press, are conducted from these stations by 

e British Broadcasting Company. The usual times of trans- 
mission are Weekdays, 11.30 a.m. to 12.30 p.m. (2 LO only), 

.30 to 4.30 p-m., 5 to 10.30 p.m. Sundays, 3 p.m. (2 LO only), 
-30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 7.40 a.m., 
Meteorological Forecast; 12.15 p.m., Meteorological Report and 
Forecast; 3.30 p.m., Financial Bulletin (Paris Bourse); 6.10 

m., Concert; 7.20 p.m., Meteorological Forecast; 11.15 p.m., 
Meteorological Report and Forecast. Sundays, 6.10 p.m., Concert 
and Meteorological Report. a 

PARIS (Compagnie Francaise de Radiophonie Emissions 
„ Radiola ), 1,780 metres. Daily, 12.30 p.m. Exchange News, 
12.45 p.m. News and Concert, 4.45 p.m. Commercial Intelligence, 
5 p.m. Concert, 8.30 p.m. News, op Concert, Tuesday and 
Friday, 5 to 6 p.m., Dance Music. Thursday and Sunday, 10 to 
10.45 p.m., Dance Music. 

LE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tuesday and Thursday, 8.30 p.m., Concert. Saturday, 2.30 to 
7.30 p.m., Concert. 

LYONS, YN, 3,100 metres. Weekdays, 10.45 to 11.15 a.m., 
Gramophone records. 


DENMARK. 
LYNGBY OXE, 2,400 meties. 10.30, 4.40 p.m., and 9.45 p.m. 
Meteorological Report in Danish, 8.30 p.m. to 9.45 p-m., Concert 
(Sundays excepted). 


HOLLAND. 

THE HAGUE, PCGG, 1,050 metres. Sunday, 3 to 5 p.m., 
Concert. Monday and Thursday, 8.40 to 9.40 p.m., Concert. 

THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres, 
Tuesday, 7.45 to 10 p.m., Concert. Sunday, 9.40 to 10.40 a.m., 
Concert. 

THE HAGUE (Velthuyzen), PCKK, 1,050 metres. Friday, 
8.40 to 9.40 p.m. Miscellaneous. 

DEN, PCMM, 1,050 metres. Saturday, 8.40 to 9.40 p.m., 

oncert. 
E AMSTERDAM, PA 5, 1,050 metres. Wednesday, 8.10 to 9.10 
p-m., Concert and News. 


BELGIUM. , 
BRUSSELS, BAV, 1,100 metres. Working days, I p.m., 
Meteorological Bulletin. Daily, 5.50 p.m., Meteorological Bulletin ; 
Tuesday and Thursday, 10 p.m., Concert. Sunday, 7 p.m., Concert. 


GERMANY. 

BERLIN (Koenigswousterhausen!, LP, Sunday, 4,000 metres, 
11 a.m. to 12 noon, music and speech; 2,700 metres, 12 noon to 
1 p.m., music and speech; Daily, 4,000 metres, 7 to 8 a.m., 12 to 
1.30 p.m., 5 to 6.30 p.m., Financial and other news. 

EBERSWALDE (2,930 metres), Daily, 1 to 2 p.m., 8 to 9 p.m. 
Tuesday and Saturday, 6.30 to 7.30 p.m., Concert. 


CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1,800 metres, 8 a.m., 12 noon and 4 p. m., 
Meteorological Bulletin and News. 4,500 metres, 10 a.m., 3 p.m. 
and 10 p.m., Concert. 

KBEL (near Prague), 1,000 metres. Daily, 7.20 p.m. Concert 
Meteorological Report and News. 


SWITZERLAND. 
GENEVA, HB 1, 900 metres. Daily, 6 to 8.30 p.m., Concert 
* Utilitas”). 
; LAUSANNE, HB 2, 1,350 metres. Daily, 6 to 8.30 p.m., Concert 
(% Utilitas ). 


British Summer Time is given in each case. 


Calls Heard. 


Box worth, Cambridge. 


2 CU, 2 DF, 2 DU, 2 GU, 8 HF, 2 KM, 2 KZ, 2 LX. 2 PP, 2 Px, 
2 TB, 2 UG, 2 VC, 2 VW, 2 WA, È 2 XR, 3 20 ö DN, 5 HW. 
5 LF, 5 SV, 6 IM, 8 BF, 0 AA, 0 DX, 6 FN. a 
(E. B. Toorhil), Y 
1 “ 
2 AJ, 2 BZ, 2 DF, 2 ET, 2 MF, 2 ME, 2 0D, 2 0 
2 PA, 2 2. 2 fl. 2 14. 2 U. SUV. f H.: M. 2 U 
2 XB, 2 XI, 2 XL, 2 XZ, 5 BW, 6 BT, 5 CB. 6 CP, 5 HW. 6 HY, 
5 LO. 518, 5 LP, 50B, 5 OX, 5 PD, 5 PU, 5 8U, 6 VD, 5 VM, 

5 VP, 5 VR, 5 XI, 5 XB, 6 BF, ö HD, 6 IM, 6 KI, 6 QT. 
(W. Poynt:r) 

Chelford, Cheshi 
AJ 


2 VN, 2 XR, : 5 5 GS, 7 FP, 8 AW, 
BF, 8 BM. . aa 
(R. W. C. van Boetzelaer). 
West Bridgford, Nottingham. 


2 aw 2 FR, 2 HF, 2 NP, 2 PP, 2 QH, 2 TV, 2 UY, 2 NM, 5 GS, 
: (A. S. Gosling. 2 VO. 
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The Latest Interference Eliminator 
Further Details of M. Marrec’s Device. 


HE latest development in the 
direction of interference elimination 


is due to a French engineer, Mons.. 


Y. Marrec, whose instrument was 
illustrated in The Wireless World and Radio 
Review of July 7th and August 8th. 

The specimens of tape shown in Fig. I 
were obtained at an interesting demonstra- 
tion of the device given by the inventor, who 
recently appeared before the Radio Society 


Fig. 2 depicts the diagram of connections 
employed in Mons. Marrec’s device. As will 
be seen, it consists of a series of low- 
frequency valves. After rectification the 
current passes through one or more aperiodic 
amplifying circuits, which mutually react 
through transformers to produce first, an 
amplification of the signal; and second, 
local Jow-frequency oscillations. When these 


oscillations (the frequency of which is deter- 


Fig. 1. Specimens of tape signals received on Mons. Y. Marrec’s interference eliminator. The two upper 
strips, which are illegible, were received before the apparatus was placed in circuit. The lower portions were 
obtained with the apparatus in operation. 


of Great Britain. The first specimen is 
obviously illegible, and was taken from the 
machine during an unusually heavy spell of 
interference. The elimination apparatus 
was then placed in circuit, with the result 
that a perfectly legible record, as shown in 
the second specimen, was produced. 
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mined by suitable aperiodic circuits), are 
imposed on the combined transmitted and 
parasitic signals, two waves of a different 
character are obtained. A filtering effect 
is therefore possible, and interference 
and undesired noises can thus be elimi- 
nated. 


Fig. 2. A diagram of the circuit employed in the new interference eliminating device. 
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QUESTIONS AND ANSWERS 


‘*S.J.D.’’ (Newcastle-on-Tyne) asks (1) For 
advice on the effect of certain alterations to the tuner 
described in the issue of July 14th. (2) Will switches 
of the Dewar type be suitable for switching H.F. 
and L.F. valves in or out of circuit. (3) Is bakelite 
suitable for making the panels of receivers. (4) For 
suggestions on some method by which self-oscillation 
tn his receiver may be prevented. 


(1) The alterations will not affect the working 
of the instrument. We do not advise, however, 
the use of Dewar switches in H.F. circuits, 
owing, generally, to the poor insulation provided 
in this type. (2) The switches will be suitable 
for the L.F. circuits. (3) The material mentioned 
is quite suitable for the panels of receivers. 


F.P.” (Shoreham) asks for a diagram of a 
three-valve receiver on the unit system, employing 
two H.F., and detector valves. 


The diagram is given in Fig. 1. 
C. H.“ (Ely) asks what is the cause of a con- 


tinuous whistle during reception with a four-valve 
receiver. 


J C= 


Fig. 1. 


We cannot help you much from the particulars 
furnished, but there is the 'possibility that_the 
grid leak is faulty. 


J. P. D.“ (Paisley) asks (1) Is the. diagram 
correct. (2) What No. Igranic coil will be suitable 
for use in the anode circuit of the H.F. valve, to tune 
to a wavelength of 1,500 metres. 


(1) The diagram is correct. (2) A No. 250 coil 
will be suitable. We would refer yourself, and 
others who find difficulty in selecting suitable 
coils, to the chart given on page 624, August 8th 
issue. 


C. H. S. (Derby) asks (1) Is a single wire 
aerial better than a double wire. (2) Would tt be 
advisable to raise an aerial which at present runs 
close to a lead roof. 


(1) Provided the full permissible length of 
aerial can be obtained using a single wire, little 
advantage will result from employing a double 
wire, especially if you are mainly interested m 
short wavelength signals. (2) Keep the serial 


as far as possible from the lead roof. 


F. P.“ (Shoreham). Tuner, 2 H.F. and rectifier units. If one is not required tt may be 


removed and the remainder connected. 
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‘*L.J.B.’’ (West Norwood) submits details 
of the core and bobbin of a choke coil, and asks what 
is a suitable winding which will give an inductance 
of 8 henries, and be capable of passing 500 milliam- 


peres. 

The bobbin should be wound full of No. 28 
D.S.C. wire. The inductance will then be in the 
neighbourhood of 8 henriés. 


‘t CRACKER ”’ (Aston) asks (1) With reference 
to the combined high and low frequency amplifier 
described in the issue of August lst, 1923, what is 
the size of the variometers. (2) What type of crystal 
receiver will be most satisfactory. (3) Will the complete 
receiver operate a loud s ; 

(1) The aerial tuning variometer may be con- 
structed with cardboard formers, one rotor being 
31 in diameter, and the stator 4” in diameter. 
Each may be wound with 25 turns of No. 24 D.C.C. 
wire. The anode tuning variometer may be 
constructed with formers of the same diameter, 
each being wound with 100 turns of No. 26 D.C.C. 
wire. (2) Any reliable crystal receiver may be 
employed. (3) The receiver may satisfactorily 
operate a small loud speaker. 


Fig. 2. ‘* E.S.” (Aberbargoed). 
The switches connected are as follows: Aerial condenser connected in series or parallel 


with tuning coil; first or second H.F. valves on or off ; 


‘*DECAY ’’ (Winchmore Hill) asks, with 
reference to the combined high and low frequency 
amplifier described in the issue of August lst, is a 
special form of low frequency transformer necessary. 

„Any reliable low frequency transformer will 
give satisfactory results in the amplifier mentioned. 


FE. S. (Aberbargoed) asks (1) What is the 
description of the sample of wire submitted. (2) 
we give a diagram of a four-valve receiver 
employing two H.F., detector, and one L.F. valves, 
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with series parallel switch, and switches for controlling 
the number of valves in circuit. 

(1) The wire is No. 41 S.S.C. (2) The diagram 
is given in Fig. 2. 


R. J. Mel.“ (Liverpool) asks (1) With refer- 
ence to the combined high and low frequency amplifier 
described in the issue of August lst, are two variometers 
required. (2) Will a 60-volt H.T. battery be suitable 
for use in this receiver. 

(1) Two variometers are required, one for aerial 
tuning, and one for the high frequency coupling. 
(2) The battery will be quite suitable. 


‘*H.B.B.’’ (Marston Green) asks (1) and (2) 
Is it possible to utilise Daniell cells for the purpose of 
filament lighting of valves, and for accumulator 
charging. 

(1) and (2) The type of cell referred to may be 
used for the purposes mentioned, but the cost, 
both initial and maintenance, of a suitable battery 
installation, would be out of all proportion to the 
service obtained. 


Receiver with 2 H.F., rectifier and note magnifier. 


note magnifier on or off. 


R. T.“ (Inverness-shire) submits a diagram 
of a receiver constructed on the Flewelling principle, 
with which he experiences certain difficulties. He asks 
(1) to (4) Is the diagram correct, and what is the 
explanation of the results obtained. 

(1) to (4) The diagram is correct. The values of 
the grid leak and resistance across the bank of 
condensers should both be critically variable, 
as on these adjustments the successful operation 
of the receiver largely depends. We would refer 
you to the articles on this circuit appearing in the 
issues of April 2Ist and May 26th, 1923. 
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„W. H.“ (Gloucester) asks how many plates 
are required in two fixed condensers, in order that 
their capacity shall be 0-001 and 0:007 mfd. using 
mica 0-002” thick. 

For a capacity of 0-001 mfd. two plates will be 
required with overlap dimensions 2’ x 1”, and for 


0 0003. F 
D 
S © 
= PO) 
Fig. 3. P.G.S.J.” (Ryde, I. w.). 


a capacity of 0-007 mfd. three plates will be required 
with overlap dimensions 3“ x 2”. 


„P. G. S. J.“ (Ryde, I.W.) submits a diagram 
of a two-valve receiver employing one H.F. and 
detector vulves. He asks (1) Will we give a diagram 
of this receiver employing a fixed A.T.I. in place 
of the tapped coil, and a reaction coù coupled to it. 
(2) What is a suitable number of turns for a basket 
coil wound with No. 26 D.C.C. wire which is to be used 
as an A.T.I. when receiving from the London Broad- 
cast station. (3) If the vanes of a variable condenser 
are slightly bent, will this assist self-oscillation. 

(1) The diagram is given in Fig. 3. (2) The 
coil may have 65 turns when wound on a former 
11“ in diameter. (3) The defect in the condenser 
will not affect the receiver in the manner suggested 


E. L. S.“ (Swanage) asks (1) Is it possible 
to use a valve as detector in a receiver employing 
double magnification. (2) Will we give a diagram 
of a three-valve receiver operating on the double 
magnification principle, with valve detector. (3) 
How will the results of this receiver compare with 
those obtained from a five-valve receiver employing 
two H.F., detector, and two L.F. valves. 

(1) It is possible to employ a valve as detector 
in a double magnification receiver. A crystal 
is employed in preference to a valve to avoid 
trouble from self-oscillation. (2) We would refer 
you to Fig. 10, page 213, of the issue of May 19th, 
1923. (2) The results obtainable from the two 
receivers will depend very largely on the skill 
with which they are manipulated and no definite 
comparison can be drawn. 
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A two-valve receiver with H.F. and rectifier. 
transformer coupled, 
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F. W. W.“? (Harringay, N. 4) refers to H.F. 
choke coils employed in small power transmitting 
apparatus. 

The value of this choke coil is not usually critical, 
and the best value for a particular transmitter 
will easily be found after a little experimenting. 


A 
Q= HT $Q 
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The vulves are 


NOTE — This section of the magazine is placed 

dat the disposal of all readers who wish 
to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules :—(1) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers, Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the same queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the Questions and Answers” 
coupon to be found in the advertisement columna of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, which ts for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritien, thas 
should be in block capitals. Queries will be anewered 
under the initials and town of the correspondent, or, 
tf so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of 1s., or 3s. 6d. for a maximum of 
four questions. (7) Four questions ts the mazi- 
mum which may be sent in at one time. 
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IS BROADCASTING WANTED? 


ROADCASTING in this country has now been with us for approximately a year, 

and considering the novelty of the innovation and the pioneer work which has had 

to be done, there is probably no one who would suggest that every credit 1s not 

due to those who have been responsible for the organisation of the service and the 
programmes. We feel sure that no energy on the part of the ofticials of the Broadcasting 
Company has been spared in endeavouring to give the public what it wants in the matter 
of programmes. 


Broadcasting, however, has been launched on national lines, and the purpose for which 
it has been created will never be achieved until it becomes in every sense of the word a 
national service. 


Through no fault of the officials of the Broadcasting Company, nor yet through lack 
of enterprise on their part, the broadcasting programmes at present can scarcely be said to 
provide more than an alternative for other methods of providing amusement or entertain- 
ment for the public. After all, however excellent the musical programme broadcasted. 
this never will, and never should, supersede the public performances given at concert halls. 
It does, however, provide a substitute in isolated areas where the public is not in the position 
of being able to attend ordinary concerts and other forms of entertainment. Those in the 
isolated areas, however, are in the minority amongst the users of broadcasting, and, to achieve 
the utmost success, broadcasting must make its appeal to the majority. 


At the present time the Broadcasting Company is providing excellent lecturettes on 


educational topics, but these again hardly provide what cannot be obtained from otber 
sources. 


In our opinion broadcasting has before it a career of far greater importance than can 
ever be achieved merely by providing what can be obtained elsewhere. Broadcasting 
should provide something which the public is unable to obtain through any other medium. 
Then, and not till then, the broadcasting service will stand out as something of national 
importance, and unique in the service it provides for the community. 


If, then, broadcasting is to be a truly national service, it must provide everything whici 
tke public may consider itself entitled to receive through such a service. Those responsible 
for the programmes ought not to be hampered and hedged in on all sides, with the result that 
instead of providing what the public wants, they are compelled to provide only what they 
are able to get. If broadcasting is to be a national service, and the public desires that a 
certain public speech should be broadcasted for their benefit, then they ought to be able to 
have it, but, in order to do so, the Broadcasting Company’s officials would necessarily have 
to be given a much freer hand than at present. 


Again, if the public desires that it should be possible to listen-in to some important 
debate in the House of Commons, it is difficult to see why this should be regarded as 
undesirable. Many other similar subjects for broadcasting present themselves, all of which 
would contribute to making Broadcasting a really new service, providing something hitherto 
withheld from the general public. | 


We cannot, of course, here enter into any argument as to whether the granting of such 
facilities to the Broadcasting Company would be providing that Company with a monopoly. 
In our opinion matters of that kind are details in comparison with the importance of making 
the very most of the possibilities which broadcasting presents. After all, it is the public 
which pays for broadcasting and indirectly maintains the stations and the personnel, 
should not the public have the right to take advantage of every new facility which can be 
provided through this means ? 
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SHORT WAVELENGTH HIGH FREQUENCY 
AMPLIFICATION. 


New methods of securing high and stable amplification are described 


By W. JAMEs. 


RDINARILY, to obtain best results 

with high frequency amplification, 

especially when tuned circuits are 

used, requires considerable skill, 
and the amplification falls far short of that 
predicted from a knowledge of the valve and 
circuit constants. The trouble lies in the 
capacity of the valve and circuits operating 
as feed back (reaction) condensers. 

Considering the valve alone, its effective 
grid and filament capacity varies with the 
character of the circuit attached to its 
anode circuit; this is a big difficulty which 
at present modifies the operation of receivers 
specifically designed to neutralise capacity 
back coupling. 

A. In the issue of April 21st, we described 
very fully the work of Prof. Hazletine 
directed towards neutralising capacity coup- 
ling. Prof. Hazeltine is a distinguished 
research worker, and to him is due the 
Neutrodyne receiver. Since that time 
others have attempted to devise circuit 
arrangements which give the same results, 
but the means proposed for the cure give 
greater complication than that arising from 
the evil it 1s sought to minimise. 


Fig. I. Showing the principle of capacity neutralisa- 


tion, using a coil BC and condenser D. 


The circuit Fig. 1 shows how it was at 
first proposed to neutralise the capacity. 
Here the circuit is that of a tuned anode 
high frequency amplifier. The coil AB is 
the anode coil tuned with the variable 
condenser. Coil BC is connected at B to 
the anode coil, and C is joined through 


condenser D with the grid. The condenser 
E represents the stray capacity which it 
is desired to neutralise. By proper adjust- 
ment of the coupling between coils AB and 
BC, the current fed back through condenser 
D may be made equal to that passing 


Fig. 2. The arrangement of Fig. 1 with the coil BC 
operating as the secondary winding of a transformer. 


through E. Thus there will be no voltage 
variations due to capacity coupling at the 
rid. 

j B. This arrangement, though useful, was 
thought by the originator to be not so 
satisfactory as that arrangement shown in 
Fig. 2, which consists simply of coil BC, 


Fig. 3. Reaction effecte may be obtained between 
coils L, and L, without changing the tuning of the 
amplifier circuits. 
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Fig. 1, connected to the grid of valve Va, 
so that the valve coupling is now not tuned 
anode” but “tuned transformer.” The 
receiver using this arrangement, called a 
neutrodyne receiver by its inventor, was 
fully described in the issue of April 21st. 
The coil CB is actually joined with —L.T. 
as shown dotted. 

C. A ‘satisfactory method of obtaining 
reaction effects, which is not widely known, 
is shown in Fig. 3. Coil L, is coupled with 
L. Plug-in coils, or a vario-coupler, may 
of course be used. (This method may be 
applied to any type of amplifier often with 
beneficial results.) | 

D. A great improvement over the plain 
tuned anode scheme of Fig. 1 is given in 
Fig. 4, in which are important features, 
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of the fixed plates in each is connected 
with earth, so that by adjusting these 
condensers very easy control over regencra- 
tion through capacity coupling is obtained. 
There is no need to provide a variable 
coupling between coils A (or Ai) and B (or Bi). 

The transformers may have their secondaries 
C and C, tuned with a variable condenser 
if desired, or the coils B and C, and B, and 
Ci, may be wound variometer fashion so 
that each winding is tuned together without 
the use of a condenser. 

The windings A and A, are wound next 
to the primary windings B and B, to obtain 
the desired coupling. In building the unit 
to operate with a tuning condenser, coils 
A and B should be wound on the same former, 
and coil C on a larger former fitting outside 


Fig. 4. A receiver with provision for neutralising capacity coupling. The transformers may be tuned 

with condensers in the usual manner, or à special transformer wound like a variometer may be used. 

If the tuned anode method of amplification is preferred, in place of the secondary windings C and Cy, 
connect grid condensers and leaks in the usual way. 


suggested after considerable work with short 
wavelength reception. 

In the first place the valves are trans- 
former coupled, and capacity not wanted 
is neutralised. The coils C and C, are the 
transformer secondary windings; the coils 
B and B,, the primary windings; and coils 
A and A,, the neutralising windings. 

The condensers F and F, are not used 
as ordinary tuning condensers, but are for 
the purpose of acting in conjunction with 
the coils to give neutralisation of the back 
capacity coupling. The development of 
this receiver from Figs. 1 and 2 mav be seen, 
and to the writer appears to possess ad- 
vantages over both, in that the operation 
is easier and results better. 

The condensers F and F, have one moving 
plate (shown longer), and by adjusting 
it, the capacity between the top end of 
coil A or A, with the grid is variable. One 


the other windings. The transformer has 
the usual windings, depending on the wave- 
length. 


HT 


Fig. 5. This is a special arrangement in which the 

coil B and condenser D are joined in series. The 

anode current is fed through a choke coil of low 
Self. cu pacity A. 
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E. The usual arrangements for high fre- 
quency amplification consist in providing 
a parallel resonance anode circuit to which 
the next valve is coupled either through a 
second winding (transformer secondary) or 
through a grid condenser and leak. 

Series resonant circuits have not received 
much attention, and it is believed the receiver 
to be described is new. 

The arrangement is shown in Fig. 5. 
Here the series circuit consists of the con- 
denser D and the coil B. Condenser D 
may be variable, and has a small capacity. 
Coil B may be either a plain coil or a vario- 
meter. In the former case, the circuit B—D 
is tuned with the variable condenser D. 
In the latter case the circuit is tuned with 
both the variometer B and condenser D. 

On account of the condenser D, it is neces- 
sary to provide the plate potential through 
a choke coil A. This coil should be specially 
wound to have a very small self-capacity. 
An iron core coil with very fine iron wires, 
wound with three or four layers, is satisfac- 
tory, or several basket coils connected in 
series may be used. 


Fig. 6. Connections of a receiver built up on the 

principle of Fig. 5, but a transformer is used for 

coupling the valves. The arrangement of Fig. 5 

may be used equally well, but a grid condenser and 

leak is connected to the bottom of coil B in the usual 
manner. 

The series condenser D is very small, 
and may consist of two or three plates, so 
that its capacity does not exceed about 
o0-000r uF. 

The wiring of a receiver constructed on 
this principle is given in Fig. 6. Coil A is 
the choke coil, connected so that the anode 
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of the- valve receives its current. The two 
valves—amplifier and rectifier—are coupled 
through a transformer with primary winding 
B and secondary winding C. The transformer 
is tuned with the condenser E, which may 
be connected across the primary or secondary 
windings. D is the series condenser. 

For short wavelengths the primary winding 
B may consist of 50 turns of No. 24 D.C.C. 
wound on a 3 in. former; the secondary 
winding may be go turns of No. 24 D. C. C. 
wound on a 31 in. former fixed over the 
primary. Condenser D has a maximum 
value of about 0-o001 uF, and E 0:0003 uF. 

In operating the receiver, signals are 
tuned in the usual manner, and the ad- 
justment of condenser D will prevent 
oscillation. Of course the arrangement 
shown in Fig. 5. may be used instead of that 
of Fig. 6. 

It would bs of interest to hear from experi- 
menters the results obtained with the circuits 
of Figs. 4, 5 and 6. sen 


Radio Society of Great Britain. 

The first ordinary meeting of the new 

session will take place at the Institution of 
Electrical Engineers at 6 p.m. on Wednesday, 
September 26th, when an address will be 
given by the President, Dr. W. H. Eccles, 
F.R.S., on “ Wireless Topics.” 
A series of informal meetings (at which 
smoking will be allowed) has been arranged 
to take place this session. The first of these 
meetings will be held on Thursday, Sep- 
tember 20th, at 6 o'clock, in the large room 
adjoining the tea room at the Institution of 
Electrcial Engineers. On this occasion there 
will be a discussion on Short Wavelength 
Transmissions,” dealing particularly with 
wavelengths around 200 metres. It will be 
opened by Mr. Maurice Child. Associates 
of the Society are welcomed to these meetings, 
which will supersede the monthly lectures 
for Associates which were held during last 
session. 

At a meeting of the Western group of 
Metropolitan Affiliated Societies held on 
September 6th, Mr. J. H. Reeves, M.B.E., 
was elected to represent the Western Metro- 
politan Group on the Radio Society of 
Great Britain. 

The meetings of the Metropolitan Southern 
and Eastern Groups of Societies are about 
to take place for the purpose of electing 
representatives for these areas. 
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The Apparatus Frame: 
A New Idea in Instrument Construction 


The introduction of the Apparatus Frame should prove a solution to the 
problem of efficiently accommodating a large amount of experimental 


apparatus in limited space. 
work than base 


board arranged apparatus. 


It is economical in cost and involves no more 


Components are easily 


accessible and the complete outfit is portable. 


By F. H. 


@ 
ITHER of two methods is generally 
adopted in the bringing together 
of component parts for the construc- 
tion of wireless receiving and trans- 
mitting equipment. The first is that in which 
the components are secured to the bench or 
a mounting board and wired to the particular 
circuit chosen, while in the second method 
the parts are attached to an ebonite or, 
sometimes, wooden panel which is elaborately 
finished and enclosed by a well-made box. 


The first method has the advantage of saving 
time and outlay, but usually results in a 
slight loss of efficiency particularly if wired 
up beneath the table. The complete instru- 
ment is also somewhat ugly, and occupies 
an unnecessarily large amount of space, 
in addition to which it must be operated 
in a horizontal position and it may be neces- 
sary to reach across certain components to 
adjust others. The second method, though 
producing probably a beautiful instrument, 
which functions perfectly, involves much 


Front and end views of an Apparatus Frame with suggested dimensions. 


HAYNES. 


work and locks up more component parts 
than the experimenter of modest means can 
often afford. Another drawback is that a 
complicated instrument requires considerable 
panel space to support the many components 
unless a sub-panel is supplemented beneath 
the main panel to carry those parts which 
do not require adjustment. 

To overcome the disadvantages possessed 
by the two arrangements mentioned above, 
the writer devised the following means of 
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housing a large number of components 
into small panel space, involving no more 
labour than is required by the somewhat 
inefficient method of board-mounting. 
From the diagrams it will be seen that the 
arrangement necessitates the construction 
of a simple frame having special compart- 
ments. The dimensions are only given 
as a suggestion, and are controlled essentially 
by the ultimate aims of the experimenter. 
A good way of fitting together corners and 
sides is shown, and if glued and screwed 
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will make a strong job. As most enthusiasts 
graduate in the processes of woodworking 
before developing an interest in wireless, 
the building of the frame should prove quite 
simple without going into workshop methods. 

The top and bottom, side and 
cross pieces may all be alike in cross 
section, and if soft wood is used such 
as pine or American white wood, they 
will need to be 1 in. by $in., pre- 
senting the narrower dimension to 
the front. Harder woods, such as oak 
or good mahogany, possessing greater 
strength and durability allow of the 
use of a smaller cross section such as 
1 in. by ĝin., and the reduced thick- 
ness of $ in., as it appears on the front 
is much neater, particularly if French 
polished. In the case of the narrow 
wood, triangular corner pieces may be 
useful to add strength and ordinary 
square mortising will replace the peg 
fitting for the cross pieces. 

At least one platform should be run 
right across the frame to accommodate 


Back view with a few typical components. 


apparatus, whilst a number of vertical 
partitions arranged at intervals serve a 
similar purpose. Only with the object of 
excluding dust need top, back and end 
panels be fitted. The framework is really 
better without them so that all parts are 
easily visible, and dust can be removed 
by blowing with a cycle pump. 

Narrow filets, run along two opposite 
sides of each compartment a little way in 
from the front, may be used for attaching 
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panels, and only those components which 
have actually to be operated from the front 
should be secured to them. The appearance 
of screwheads on the front of panels can be 
entirely avoided. Even the valves may be 


Front of equipped Apparatus Frame. 


mounted inside the framework, and 


thus protected, and the filament 
brigntness viewed through suitable 
holes. 


It will be readily seen that by this 
arrangement is achieved all the faci- 
lities of board mounting, and at the 
same time operating panels are pre- 
sented having, probably, a better 
appearance than boxed-up instruments. 
The wiring-up of board-mounted com- 
ponents presents difficulties, but with 
the arrangement described short stiff 
leads can be run from point to point 
without the slightest loss of efficiency, 
whilst circuit changes can easily be 
made and faults traced. Wiring up is 
best effected with No. 16 S.W.G. 
tinned copper wire, which should be 
straightened and then given right angle 
bends in order to exactly fit between the 
points to be connected. To give rigidity to 
long leads ebonite cleats may be used of the 
type shown in the accompanying diagram. 
Clearance holes as large as in. in diameter 
should be made through platforms and 
partitions for those leads passing from one 
compartment to another. Unsightly wiring 
is thus avoided, and it can be made to look 
very attractive, at the same time facilitating 
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the tracing of circuits if the leads are care- 
fully enamelled in various colours. 

All terminals may be at the back, and with 
the large amount of accommodation which 
this shelving and partitioning system affords, 
the H.T. battery may be installed behind the 
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its acid associations may prove detrimental 
to other components. 

Should the experimenter desire to make 
changes in the apparatus it 1s only necessary 
to dismantle the panel and section concerned, 
thus avoiding the redrilling or scrapping 


Conatructional details of wooden rods. 


panels. 


An easily constructed ebonite cleat for ‘providing 


additional support to connecting leads. 


It is not advisable to house the 
accumulator battery in the installation, as 


of large panels, whilst the undisturbed 
apparatus may remain in working order. 
The ambitious experimenter may decide to 
construct a large frame and fit panels 
embodying ideas as they appeal to him. 

When strongly constructed as described 
the whole receiving apparatus can be trans- 
ported without difficulty, which is often a 
distinct advantage. 

(Perhaps some enterprising manufacturer will 
satisfy the needs of those experimenters not possessing 


woodworking facilities by placing Apparatus Frames 
of various dimensions on the market.—E D.) 


r 
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A PRACTICAL COURSE IN THE PRINCIPLES OF WIRELESS 


EXPERIMENTS FOR THE RADIO AMATEUR 


By MAURICE CHILD 


(Vice-Chairman of the Radio Society of Great Britain). 


EXPERIMENT No. 18. 


To demonstrate how the effect of 
capacity in certain circumstances will 
reduce signal strength. 

The apparatus required is the same as in Ex- 
periment 17, but some arrangement in the way 
of two small terminals connected to the 80,000 ohm. 
resistance should be provided. A small metal 
plate, say 4 ins. by 4 ins., with a stiff copper wire 
attached should also be available. 

The diagram shown in Fig. 27 indicates 
that part of the circuit on which the experi- 
ments will be made (see also Fig. 26, Experi- 
ment 17). Before commencing, the reader 
will have no doubt discovered, if he has 
carried through the previous experiments, 
that the more inductance placed in series 
with the aerial circuit and the smaller the 
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Fig. 27. 


capacity of the variable condenser employed 
with it, the greater the strength of signal 
received. If any capacity is employed 
across the coil, it tends to lower the voltage 
between the two ends connected to grid 
and filament respectively; thus the cor- 
responding plate potential variations are 
smaller with weak signals. In the case of 
the circuit of Fig. 27, the voltage variation 
on the plate of the first valve is transferred 
via the fixed condenser to the grid of the 
second valve. 


In order to demonstrate how the signal 
strength varies if any capacity exists between 
the plate of the first valve and earth, the 
metal plate already mentioned should be 
joined to the extra terminal provided, 
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Fig. 28. 


which is already in contact with the plate 
of the first valve. 

Signals from a spark station, or, if available, 
telephony (say from Paris) should be tuned 
in, and the strength noted. If then the hand 
is placed within an inch or two of the plate, 
there will be a decided weakening of the 
signals, indicating that some of the voltage 
which should be transferred to the grid 
of the second valve has now been lost, 
owing to the condenser formed by the plate 
and the hand. If the capacity of this con- 
denser is increased by placing the hand 
directly on the plate with a sheet of paper 
between, the signals will fail, possibly 
completely. 

A variation of this experiment can be 
made by taking two flexible insulated wires 
about 3 ft. long, and fixing the ends to 
two small bars of ebonite to act as handles. 
The other ends of the wires should be joined 
to the two terminals of the resistance (see 
Fig. 28). If, now, while signals are being 
received the wires are slowly twisted up, 
the strength will gradually fall off. The 
capacity of two wires twisted in this manner 
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is very small, depending, of course, on the 
area of the two conductors and the amount 
of insulation on each, but it is probably 
not more than 0-00002 to 0:00003 micro- 
farads. The experiment may be further 


Our 


An arrangement of wiring to be avoided. 


Fig. 29. 


varied by connecting the plate to the grid 
terminal of the second valve, when the 
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same result is to be expected, and the two 
insulated wires can also be connected 
across the ends of the grid leak, with again 
loss in strength. 

The lessons to be learned from this ex- 
periment are important to those who desire 
to construct their own apparatus. Fig. 29 
shows a general plan of a two-valve resistance 
coupled amplifier, and indicates the kind 
of wiring inside the instrument which must 
be avoided if efficiency of operation is desired. 
An instrument of this character must have 
its parts very carefully set out, with a view 
to keeping the wiring very short, and those 
particular parts and wires which have to 
deal with potentials for the grids of the 
valves should be spaced well away from any 
others in the instrument, air spacing being 
employed as far as possible. 

Instruments which have their parts very 
congested for the sake of portability or 
compactness, are usually not so efficient 
as those of a more cumbersome but 
theoretically better construction. 


CRYSTAL RECEPTION OF FL TELEPHONY. 


T would appear that the crystal detector 
receiving set is not to be despised after 
all, for here are particulars of a set 
on which the writer has been regularly 
receiving FL telephony. The intensity and 
quality of the speech and music varies 
slightly, but not to any great extent. 
The receiving station is situated at 
Ravenscourt Park, West London, under 
ordinary amateur conditions. It can hardly 
be called freak reception, because of the 
ease and regularity of reception. The 
writer would not have devoted his attention 
to acrystal receiver but for an accident to 
the accumulators which put the valve set out 
of commission and compelled reception to 
be made on the crystal detector set. To 
say that the writer had many surprises as to 
what can be accomplished with a crystal 
detector would be putting it mildly, and 
to those who would be sceptical at these 
lines, one thing only can be said—have a 
go at it. These results are not claimed to 
be exceptional, but simply a record of what 
can be done. 
The aerial used is not a wonderful affair 
stretched high in the heavens, but simply 


a twin wire aerial fifty feet long, the far 
end being barely twenty feet high, and only 
about twenty-eight feet from the ground 
at the lead-in end. The lead-in is 
approximately fourteen feet, and the earth 
lead fifteen feet to a lead water pipe which 
has about twenty-five feet to go before 
reaching the earth. The detector used, and 
also the tuner and potentiometer, form 
part of the valve set, suitable switching 
arrangement enabling the valve circuits to 
be cut out. 

The detector is a combination of zincite 
and tellurium, and a potential is applied 
by means of the potentiometer and a single 
dry cell. At first the tuner was single circutt, 
being a 240 turn “ honeycomb ” coil (No. 36 
S.W.G. double cotton covered wire on a 
two-inch former) shunted by a o- o mfd. 
variable condenser. A loose-coupled circuit 
gives better results, the signals being 
stronger and interference eliminated. The 
telephones used are Brown’s “A” type 
8,000 ohms. 

The 0640 G.M.T. weather report comes 
in equally as well as the 1720 G.M.T. concert. 


J. D. B. 
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INVESTIGATIONS ON SOME VALVE CIRCUITS 
WITH THE CATHODE RAY OSCILLOGRAPH. 


Three interesting applications of the oscillograph to investigations of the 
wave-forms in certain wireless circuits are dealt within this article, 
together with an explanation of its use as an accurate frequency meter. 


By N. V. 


HE ability of the cathode ray 
oscillograph to deal with frequen- 
cies up to about a million cycles 
per second has opened up a new 
field for oscillograph investigations amongst 
radio circuits and their parts, with the high 
frequencies often associated with them. 

The failure of the oscillograph faithfully to 
record waves only occurs when the time 
taken by the ray to cross the fluorescent 
scre-n becomes comparable with the time it 
takes to reach the screen from the anode. 
The latter time, even with only 250 volts 
anode potential, is only a fraction of one- 
millionth of a second. Specially designed 
oscillographs, with a high velocity projection 
of the electrons have been successfully used 
by Dufour at about thirty million cycles per 
second. 

Amongst investigations in connection with 
valve circuits, with the cathode ray oscillo- 
graph which have proved of value, perhaps 
the following are of general interest :— 

Measuring modulation of high frequency 
currents. 

Obtaining resonance curve of a reactive 
circuit. 

Investigation of oscillatory circuits. 

Use of oscillograph as an accurate frequency 
meter. 


> D.D D 


Fig. IA. Fig. 1B. Fig. le. Fig. Ip. 


In studying the first of these it was found 
to be possible to study both the percentage 


KIPPING. 


modulation and the quality reproduction 
characteristics of a radio transmitting set. 


W OSCILLOGRAPH 


Fig. 2. Method of connecting the oscillograph for 
measuring the modulation of high frequency currenta. 


In Fig. I are shown some tracings of the 
curves obtained by the use of the circuit 
shown in Fig. 2. The two pairs of oscillo- 


graph deflecting plates are represented 
diagrammatically. 


~w 
™ a 
= a 


Fig. 3. 


It will be seen that horizontal deflection 
of the beam was made proportional to the 
low frequency modulation, and the vertical 
deflection to the radio frequency output. 
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Assuming modulation to be complete and 
undistorted, the curve traced by the cathode 
ray is an isosceles triangle, its altitude 
horizontal on the screen, and its base 
vertical, so that the altitude of the triangle 
represents the amplitude of the modulating 
frequency, and the base represents the 
maximum amplitude of the radio frequency 
output. 

When the modulating voltage applied to 
the grid of the modulator tube is a maximum, 
the radio frequency output should be. zero. 
When the modulating voltage is zero, 
the radio amplitude should be twice the 
unmodulated value. 


LF 


Fig. 4. Arrangement of apparatus for examination 
of the resonance point, in reactive circuits. 


Fig. 1A shows a curve approaching this 
condition. The radio amplitude does not 
quite reach zero, and the figure is therefore 
a trapezoid rather than a triangle. If the 
shorter of the parallel sides is called a, and 
the longer one b, the percentage modulation 
is given by 

b—a 
b ＋ 4 

In Fig. 1A this works out at about 82 per 
cent. 

Distortion of the modulating wave which 
occurs between the grid of the modulator 
tube and the aerial output is indicated by 
the shape of the converging boundary lines 
of the curve. 

In Fig. IB no appreciable increase in the 
radio frequency is brought about by a normal 
decrease in the modulator grid voltage. This 
shows the condition of too great a negative 
voltage on the grid of the modulator tube. 
This negative grid voltage has been decreased 
in Fig. 1c, so that modulation is good. In 
this case the curve approximates more nearly 
to the isosceles triangle of complete and 
undistorted modulation. 


X I00 
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In Fig. 1D the vertical deflection due to 
the radio oscillations are practically stopped 
during an appreciable part of the low 
frequency cycle, due to the modulator gnd 
voltage being too low. 

These figures illustrate well to the novice 
the vital importance of correct grid biassing. 
The radio frequency used in these experiments 
was about a million cycles, and the modu- 
lating frequency was 200 to 1,000 cycles. 
The individual oscillations are, of course, not 
shown in the tracings, which are themselves 
reproduced from photographs. The whole 
area enclosed by the triangular shape i 
bright on the screen, being practically covered 
by the individual oscillations of the spot, 
as shown in Fig. 3. 

An interesting application of the tube was 
made for the examination of the resonance 
point of reactive electric circuits. The 
arrangement shown in Fig. 4 was used for 


this purpose. Alternating current was 
applied to the circuit, and the potential 
difference across the circuit applied to the 
oscillograph, connection being made to the 
pair of plates governing vertical deflection. 
The second pair of plates of the oscillograph 
were shorted together to prevent a drifting 
of the ray due to their becoming charged. 
The frequency of the alternating curent 
was varied by means of a variable condenser, 
and synchronously with the variations m 
frequency, the current passing through an 
iron core coil was varied by means of 4 
rotating potentiometer. The increasing field 
exerted by the coil caused increased magnete 
flux in the iron core, which was so placed as 
to deflect the ray horizontally. The result 
was the type of curve illustrated in Fig. 5, 
in which the amplitude of the oscillations m 
the reactive circuit increased as the resonance 
frequency was passed. The variable con- 
denser and potentiometer being rotated 
together the deflections due to the potential 
across the reactive circuit, and to the mag- 
netic flux, were cyclic and synchronous, 
a fixed curve was obtained. 


— ——— J — 
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Interesting though often puzzling curves 
have been obtained of the variables in simple 
oscillatory circuits, one of those investigated 
being shown in Fig. 6. The variations in 
this circuit, that is to say, the potential 
variations between grid and filament and 
between anode and filament, were arranged 
to deflect the cathode ray, the former hori- 
zontally, the latter vertically. The curve 
produced under certain conditions with 
equal deflections in either direction, is the 
theoretically correct circle of the perfect 
oscillator varying in size with the tightness 
or looseness of the coupling. With the 
vertical deflection made proportional to the 


Fig. 6. Connections for the examination of potentia 


variations in oscillatory circuits, 


anode current, curious results are obtained 
under conditions less favourable than those 
above, in which the anode potential was one 
of the variables causing deflection. 

The plate current may not be flowing 
during a considerable portion of each cycle 
of oscillations of the grid potential, and the 
curve becomes unsymmetrical accordingly. 
The plate and grid potentials are perhaps so 
adjusted that the operating point does not 
lie on the characteristic curve of the valve, 
but is situated beyond the intersection of the 
characteristic with the axis of the grid 
potential. The type of curve shown in 
Fig. 7 is then obtained, there being some 
period in each cycle during which plate 
current is zero. In the curves shown in 
Fig. 7A, however, the plate current drops to 
zero a second time during each cycle, when 
the grid voltage becomes so positive that no 
electrons are permitted to pass through to 
the anode. The rapid rise in grid voltage is 
assisted also by the fall in anode potential, 
due to the oscillations in the circuit. The 
rapid increase in anode current which follows 
this condition is due to the rapid decrease 
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in grid potential and increase in anode 
potential which the oscillations produce, 
until once more the grid becomes too negative 
to permit of anode current flowing. In this 
way the curious boot-shaped curve is pro- 
duced, through the various stages of Fig. 7 
and 7A. 

It will be seen that for oscillations up to 
a million cycles, most interesting information 
can be obtained with the oscillograph of the 
conditions existing in oscillatory circuits. 
Once again, the vital importance of suitably 
selecting the grid bias is emphasised by these 
results. 

Another adaptation of the oscillograph, 
included here because of its general interest 
as well as its application to wireless work, 1s 
its use as an accurate frequency meter. 
Exceedingly accurate frequency comparisons 
can be made in this way, a difference of one- 
twentieth of a cycle being easily measured. 

When the alternating voltage from one 
source is applied to one pair of the oscillo- 
graph plates, and that from another source 
to the second pair of plates, a stationary 
pattern is traced on the screen if one frequency 
is a rational multiple of the other. The 
simplest case is that in which the two 
frequencies are equal and in the same phase. 
The spot then traces a straight line, which is 
stationary if the frequencies remain exactly 
equal, but which appears to rotate if there 
is any difference in the frequencies. The 
line does not actually turn, but the figure 
passes through the various stages of the 


Fig. 7. © O W 
= YW UD 
ellipse. A difference in frequency of one 


cycle per second causes the line to turn once 
per second, no matter what the actual 
frequencies are. Two high frequencies can 
therefore be compared to within a fraction 
5 a cycle by timing the revolutions of the 
ine. 

If the two frequencies stand in some other 
than the 1: 1 relation, say 3: 3 or 8: 1, the 
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well known forms of Lissajou’s figures are 
produced, which again are stationary if the 
relation is exact. A high frequency may 
thus be easily compared with an accurately 
known very low frequency, in several stages 
if necessary. These accurate frequency 
measurements may be applied to other 
problems, such as the accurate calibration of 
condensers and inductances, and the measure- 
ment of very small reactance. 
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The foregoing covers investigations with 
the useful cathode ray oscillograph of some 
types of valve circuits, and the last of these 
articles will describe its application to the 
study of valve characteristics, and some 
others of the many constituent parts which 
go to the making of valve circuits. 

Transformer study will be included, as well 
as a method of examining rectifier wave 
forms. 


NOVEL IDEAS AND INVENTIONS. 


Abstracted by PuiLip R. Coursey, B.Sc. 


Supersonic Heterodyne Reception. 


The usual arrangement of a supersonic 
heterodyne receiver comprises a detector 
valve which is influenced by the incoming 
signal and also by a local heterodyne oscillator 
which is tuned to a different wavelength to 
that of the signals being received, so that 
instead of producing an audible beat note, 
the beat is of supersonic frequency, and 
can be amplified by an ordinary long wave 
radio-frequency amplifier. If the separate 
heterodyne is replaced by an autodyne 
detecting valve, having reaction between 
the anode and grid circuits, it becomes 
difficult to retain stable and sufficiently 
strong oscillations in the valve circuits 
when they are detuned to an extent sufficient 
for obtaining the super-heterodyne effect. 
Further, this detuning of the grid circuit 
renders the receiver less responsive to the 
incoming signal than it would be were the 
circuit tuned in the usual manner. 

However, if the circuits are rearranged 
this disadvantage may be overcome in the 
manner indicated diagrammatically in Fig. 1* 
The aerial circuit AC, LL E and the 
secondary circuit L,C, are tuned to the 
frequency of the incoming signals in the usual 
manner, with, however, the distinction that 
the inductance L, should be small, and the 
condenser C, large as compared with the 
values most usually employed. Between 
the secondary circuit L,C, and the usual 
grid condenser Ca and leak R, is inserted 
the extra coil L}. To this coil, instead of 
to Lz is coupled the reaction coil L which 
is included in the anode circuit of the valve. 


*British Patent No. 197405, by T. H. Kinman. 


The reaction coil is shunted with the variable 
condenser C, and is thereby tuned to a 
wavelength different to that being received, 
so as to produce supersonic beats with the 
signal currents. By separating in this manner 
the coil in the grid circuit on to which the 
reaction is applied, from the coil L,, which 
forms the secondary circuit, and is tuned 
to the wavelength of the incoming signals, 
it becomes possible to cause the valve to 
oscillate at any desired frequency irrespective 
of the frequency of the incoming signals. 
It is thus possible to get any desired beat 
frequency for application to the long-wave 
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Fig. 1. 


amplifier —-and in fact it thus becomes 
possible to employ a standard long-wave 
amplifier tuned to one given wavelength 


only, for all signal wavelengths shorter 


than the amplifier wavelength. The supe 
sonic beat frequency is made to have the 
same frequency as that to which the amplifier 
is tuned merely by adjustment of the reaction 
coil tuning condenser C.. i 

The reason for making L} small and 8 
large is to ensure that the oscillations 
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generated by the valve—the frequency 
of which is determined by the circuit L. C 
shall not be much affected by the tuning of 
the circuit La C}. 

The anode current of the valve which 
results from the combination of the locally 
produced oscillations and the signal currents 
flows through the coil L, to which is coupled 
the circuit L,C,, forming the input circuit 
of the long-wave amplifier. This circuit is 
tuned to the supersonic frequency resulting 
from the interaction of the local oscillations 
and the signal currents. 

The arrangement shown in Fig. 1 is but 
one way of carrying out this idea—the essen- 
tial feature being the separation of the 
points at which the signal impulses, and at 
which the reaction impulses are applied to 
the grid circuit of the detector valve, and 
this feature may evidently be applied in 
several ways, as may be preferred in any 
given case. 


Radiogoniometers for Direction Finding. 


The conventional patterns of radio- 
goniometers for direction finding with fixed 
loop aerials, are often somewhat difficult 
to construct. A simplified method is sketched 
in Fig. 2; simplification has the advantage 
of producing a more uniform magnetic field 
in which the search coil can be rotated. 
It will be seen to consist of an insulating 
rectangular framework round which, in 
slots, are wound four coils. Coils A and A, 
are joined together to form one of the fixed 
windings and coils B and B, are likewise 
joined to form the other. 
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The search coil S can be turned round 
inside the fixed coils, and from the open 
disposition of these coils can easily be taken 
in and out of the framework without dis- 
turbing the fixed coils, should it be desired 
to do so. 


Static Frequency Raisers. 


Many are the devices which have been 
proposed at one time or another for effecting 
the multiplication of the frequency of a 
given alternating current. Their importance 
arises from the facility which they give for 
transmitting radio signals by multiplying 
up the frequency of a comparatively low 
frequency alternator. Of these devices, the 
most successful have been those which 
depend upon the magnetic properties of 
iron, and in particular, of iron-cored windings 
in which the iron is subjected to auxiliary 
magnetic saturation from a direct current 
source. 

The difficulty usually experienced is that 
such methods distort the waveform of the 
supply generator by introducing not only 
one ha monic, but many, and the energy is 
distributed over all these harmonics instead 
of being confined into one. 


It has recently been shown, however, 
that by properly adjusting the tune during 
the alternating current period, during 
which the iron core reaches the saturation 
point, that almost any desired harmonic fre- 
quency can be selected.“ Thus, for instance, 
if it is desired to multiply the frequency five 
times the magnetisation ampere turns of the 
iron should be so proportioned that commenc- 
ing from zero point of the cycle of the supply 
current, the iron becomes saturated in a 

1 1 
tune =4%5 20 
fundamental supply frequency. The pulse 
of voltage obtained in the secondary circuit 
operated by the iron core will then have a 
tune period of 1 of the fundamental, t.e., 
it is equivalent to a frequency of five times 
the fundamental. Similarly for a multiplica- 
tion of n times, saturation of the iron shou d 


of the tune period of 


a 1 
be attained in a tune = 47 of the funda- 


mental tune period. 


British Patent No. 180672, by the Gesellschaft 
fiir drahtlose Telegraphie (Telefunken Co. ). 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY 


XXV. 


The series has been specially arranged so that the reader who follows 
each section as it appears will have obtained a complete wireless education 
with a minimum of time and trouble, and he will be in a position to 
successfully design his own wireless equipment. 

Recent sections deal with series and parallel circuits, damping, choke 
coils, transformers, and coupled circuits. 


By W. JAMEs. 


49.—The Single Layer Coil. 


N account of their simple con- 
struction, single layer coils are 
greatly used when small induc- 
tances are required. 

A. The conductor is wound on a former, 
which consists of an insulating material such 
as ebonite, bakelite, prepared paper tube 
or dried wood. The requirements are good 
insulating properties and low losses, par- 
ticularly the latter. 

The losses are caused through the 
material being subject to the high fre- 
quency field. Metal cannot, of course, 
be used on account of the eddy cur- 
rents which would flow, and it is better 
to secure the former to supports without 
the use of metal screws, particularly if they 
are situated at parts where the field is 
dense. In the case of transmitters, where 
heavy currents may flow, it is naturally 
essential to bear this point in mind. Cases 
have been known where screws have become 
so hot that they have burnt themselves 
loose. 

Naturally only a minimum of material, 
consistent with mechanical strength, should 
be used; skeleton constructions are better. 
In the case of those materials which are 
likely to be affected by moisture (wood, 
paper, etc.), the former should be thoroughly 
dried out and impregnated with an insulating 
substance such as shellac. Such treatment 
does not appreciably add to the losses; on 
the other hand, the losses which would 
occur through moisture, during use, are 
avoided. It 1s considered useless to merely 
soak the former in, say, shellac. 

B. The inductance of the coil is easily 
7722200 f 

1,000 


calculated from the formula L = 


microhenries (4/7) where 
m = 3°14 and 12 986. 


n = the number of turns of wire wounl 
per cm. 
D = the mean diameter of the winding 
in cms. 
l = the total length of winding in cms. 
k =a factor which depends upon the 
ratio ss ae 
All the measurements are made in centi- 
metres, and the inductance would be in 
centimetres also, but we have divided by 
1,000 to obtain the result in microhenries, 
(IAH = 1,000 cms.). 

The value of & may be taken from tables, 
or from the curves given in Fig. 126. When 
the coil is very long compared with its 
diameter, k = 1; when the reverse is true, 
k is very small. 

For accuracy, the turns should be wound 
touching. In cases where the turns are 
spaced, a correction factor ought to be used, 
but the error through ignoring it is not great, 
and the accuracy of the inductance calcu- 
lated is as close to the truth as that of the 
measured dimensions of the coil. 

It should be observed that the inductance 
depends upon the number of turns per cm. 
squared ; consequently the inductance of a 
coil wound, let us say, with 20 turns per cm., 
is four times as much as that of a coil of 
similar size wound Io turns per cm. Similarly 
with the diameter ; this quantity is squared, 
and in making mental estimates should be 
allowed for accordingly. The inductance, 
however, only varies directly with the length 
(with of course the small variation due to 
the factor Å). 

That is to say—a coil 10 cms. long and 
8 cms. in diameter, wound with Io turns 
per cm., has an inductance of 465 „H. I! 
it is wound with 20 turns per cm., the 


2 
. . . 20 - — 
inductance is 4 X 465 (i.e., — * 408) = 


105 
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1,860 „uH. If the diameter is 
doubled, other factors as before, 
the inductance is roughly 
4X 465 = 1,860 uH (not exactly, 
of course, on account of the 
change in the value of k). To 
avoid the calculation, which is 
cumbersome in design work, 
the curves given on pages 696 
and 697, August 22nd issue, 
should be used. We have given 
examples of their use and there 
is no need for repetition. 

C. The important question of 
design—which shape of coil 
gives the highest inductance for 
a given length of wire—is 
easily answered. From a few 
trials it is quickly seen that 
when the diameter is 2.46 times 
the length; that is, when the 


ratio is 2°46, the coil has 


l 
the highest inductance possible 
with that length of wire. This 
relationship, however, is not 
sharply defined ; a small depar- 
ture from the ideal ratio does 
not materially affect the length 
of wire necessary for the in- 
ductance. 

D. This solution does not 
necessarily mean that the coil 


7 q 
B | | | 
To= r — — 

— mae — 
D t — oe 
E a earch zŠ Z omm 


with a ratio ＋ = 


have the minimum high fre- 
quency resistance. With the 
H.F. resistance is involved the 
factors outlined in section 48, 
and capacity especially is pro- 


2°46 will 


— a" Oy 


Photograph of single layer inductance coils used 


as standards by the BUREAU OF STANDARDS. The 

coils have diameters from 13 to 38 cms., and an 

inductance from 60 to 5,350 uH. The capacities 

of the coils are from 9 uu F for the smallest to 16 puF 

for the largest. Notice the shape and skeleton con- 
struction of these coils. 
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Fig. 126. Curves giving the value of k for use in the inductance 
formula. Thus tf D=1 


O cms, and l = 18 cms., 
k = 0°58. 


the value of 


minent, particularly when a small value 
of tuning capacity is used. 

The self-capacity varies directly with the 
diameter (D) of the coil, as the specific 
inductive capacity of the dielectric (k), and 
inversely with the distance between the turns 
(t). Thus self-capacity is proportional to 
5 The length of the coil is also, of course, 
partly involved. 


Consequently, a reduction in coil capacity 
may be expected by reducing the diameter ; 


Cc 
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using material for insulation between the 
turns which has a low value of k; and by 
spacing the turns. 

It follows that the best shape given in 
C should be modified by reducing the dia- 
meter with a corresponding increase in 


, ca. 
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Coils should be protected from moisture, 
especially when absorbent materials are 
used in their construction, and to this end 
they are impregnated with shellac or paraffin 
wax. Clearly this needs to be carefully 
carried out; no excess over the quantity 


VOOOQQUQQOQQQUQVYVYYY | 


Fig. 127. A variation of induc- 
tance may be obtained by providing 
a rod S, along which may be 


Fig. 128. A coil may be pro- 
vided with taps, so that only 
part of the coil is in circuit. 


Fig. 129. A fine adjustment of 
inductance is possible by using 


moved the slider which makes 
contact dt C with the turns. 


length ; and the coil is improved by using 
a minimum of dielectric in both the former 
and the covering of the wire; and by 
spacing the turns. 

As the spacing is increased, although the 
capacity becomes smaller, the length of wire 


Fig. 129A. The shows clearly the 


photograph 
method of mounting a coil, and a tapping switch. 


increases (i. e., through the departure of the 


D alee 
ratio a i from 2°46), so there is a best spacing. 


It is suggested that a spacing equal to half 
the wire thickness is satisfactory. Then the 
wire covering need only be thin; for example, 
an enamel or single cotton covering. (Cotton 
has a lower inductive capacity than silk). 

No exact figures are available, but it is 
suggested that the best coil will have a 
diameter about 1°5 times its length. The 
importance of reducing the amount of 
dielectric (coil former, and wire insulation) 
to a minimum cannot be too strongly 
emphasised. 


two sets of tappings, one set 
being from single turns B, and the 
other from groups of turns A. 


essential to damp-proof the coil should be 
used. 

Coils which are to be used in transmitters 
have the turns spaced to prevent breakdown 
due to the voltage between turns, so that 
their self-capacity is low on this account. 

The wire to be used is largely decided by 
the bulk of the coil permissible ; for a small 
inductance No. 18 or No. 20 wire is satis- 
factory ; larger inductances should be wound 
with finer wire, and for the inductances 


Fig. 129B. The unit and group switches may be 

operated by one knob through gear wheels. The 

groups of turns are taken to contacts A, and the single 

turns to contacts B. The single turns, in this case 

from 1 to 6, are tapped out while switch A moves 
over the contact section I and so on. 
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commonly obtained with single layer coils 
No. 26 or No. 28 is the finest wire used. 


Fig. 129C. An arrangement consisting of two 
switches used to tap units and groups of turns. The 
single turns are connected with contacts C, and the 
groups with contacts D. Knob B moves the contact 
brush over the contacts C,and knob A moves the second 
contact brush over the studs D. The connection 
with studs D is made through the brush and contact 
E. The connection from contacts C is made through 
the brush and the spindle attached to knob B. 


E. The natural wavelength of the coil 
is* determined from a knowledge of its 
inductance and capacity, thus 

w = 2nf = v LCa where L, = low fre- 
quency inductance of coil in henries 


Fig. 130. The switch S is provided to tap out the 

turns, and the coil is split up into sections to reduce 

dead end effects by the isolating switch with contacts 
A, B and C. 
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and C, = natural capacity of coil in farads, 
5 

or w = „LN H where L is in „H 

and C in uF. 


When the coil length = coil diameter, the 
natural wavelength is equal to nearly 2:5 
multiplied by the length of wire in the coil. 


Fig. 131. To minimise dead end effects, the switch 

has two blades which make contact with two studs, 

providing a short-circuited section between the used 
and unused portions. 


50.—Variation of Inductance. : 
A. To obtain an inductance lower than 
that of the coil, contact is made with the 
turns. The most elementary method is to 
bare the conductor insulation so that a 


5 


CONTACT 


SEGMENTS 


A 


Fig. 132. Photograph of dead end and tappiny 
switch. The connections are given in Fig. 130. 


contact may be made with any turn. Com- 
monly a slider is fitted, and the contact 
arranged to make connection between it 
and the turns. See Fig. 127. The method 
is inherently inferior, and only the desire for 
the simplest (and least expensive) coil should 
warrant its use. The contact in general is 


836 


not reliable, and several turns are short- 
circuited,greatly increasing the coil resistance. 
Further, the effect of short-circuited turns is 
to reduce the inductance, so that any 


unreliable contact, causing a change in the 
number of turns short-circuited, prevents 


Fig. 133. 


the delicate adjustment of inductance which 
it is the aim of the arrangement to provide. 
Again, the portion of the coil in use may be 
a small part of the total, giving “ dead end ” 
losses (Section 48D). 

B. A better method is to take tappings 
from the coil to switch contacts or sockets, 
Fig. 128. If a fine adjustment is required, 
single turns may be tapped from one end, 
and groups of several turns from the other, 
Fig. 129. The inductance is then readily 
variable, but here again one must remember 
the portion not in use acts to modify the 
behaviour of the used portion. 

C. The difficulty is partly removed by 
the use of isolating (dead end) switches, 
which are constructed so that the portion of 
coil not in use is disconnected and broken 
into sections (Fig. 130). Another arrange- 
ment, which is simpler, though not quite so 
effective, is to short-circuit a section of coil 
next to that in use, Fig. 131, leaving the 
remainder connected but open at one end. 

In the first arrangement tappings are 
provided at the switch S, Fig. 130, and the 
winding is broken in sections through the 
use of a switch such as Fig. 132 at A, B and C. 
There are many satisfactory switches—e.g., 


A barrel-iype switch may be used to tap out the 
cowl and at the same time disconnect the portion not in use. 
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a barrel switch, Fig. 133, often used in German 
apparatus. 

D. When only small changes in the value 
of the inductances are required for tuning, 
a metal disc may be mounted to rotate 
within the coil, so that the plane of the disc 
relative to the direction of the mag- 
netic field may be changed. The 
extent to which eddy currents are 
induced in the coil determines the 
reduction in coil inductances, and a 
25 per cent. or more reduction may 
often be obtained. The coil losses 
are of course increased, but some- 
times the ease of adjustment more 
than compensates for losses on this 
account. A copper disc } in. thick is 
often used, but the best thickness 
in size will be decided by the in- 
ductance variation required. How- 
ever, when a continuously variable 
inductance is required, it is better 
to use a variometer (described below). 


E. Incases where a coil is required 
which has no external magnetic field, 
the winding shown in Fig. 134 1s 
used. The former may be of circular 


Fig. 133A. This is another form of dead end 
switch. The contacts C to B are mounted on a piec 
of ebonite (A) attached to the knob. The coil sections 
are joined as at D. As the knob is turned, say t0 
the right, more sections are brought into circuil, 
the contacts D being bridged by the contacts C to_B. 
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or rectangular cross section as shown. When 
the former has a circular cross section 


LuH = o. 01257 n? (R— YR — 9) 


where 0°01257 = =. 
n = number of turns per cm. of 
winding. 


R = radius of coil in cms. 

y = radius of cross section. 
When the coil is wound upon a rectangular 
cross section former. 


LuH = 0-0046 nth log -2 


where n = number of turns per cm. of 
winding, 
h = depth of former (height), 
11 = radius from centre to inside of 
coil. 
72 = radius from centre to outside of 
coil. 


Fig. 134. Data of circular coils required in inductance 
calculations. 


It will be observed that either of these coils 
will not couple magnetically with other coils. 
The cross section should be large if the 
inductance is to be reasonably satisfactory. 


CORRESPONDENCE 


Hertzite. ; 


To the Editor of Tue WIRELESS WORLD AND 
RADIO REVIEW. 


Sin, — As there seems to be a certain amount 
of misapprehension as to what the crystal so well 
known as Hertzite is, I should be glad if you would 
kindly repeat in your valuable columns the fact, 
which I believe is plainly understood if properly 
read, that Hertzite is not a so-called synthetic 
production. Synthetic crystals are apparently 
produced by subjection to a prolonged high 
temperature, whereas Hertzite, as I have pointed 
out, is prepared from natural galenas subjected 
to certain chemical processes. Of these I have 
several kinds, by which almost any galena can 
now be made to attain as sensitive a condition as 
any crystal known, and produced from absolutely 
insensitive ores. 

W. J. Fry. 

London, N.W. 


Radiocite—A Synthetic Galena Crystal. 


To the Editor of THE WIRELESS WORLD AND 
RapDio REVIEW. 

S1r,—I see in your issue of July 7th that Mr. W. J. 
Fry states that in the year 1913 he was the first 
maker in this country of a crystal known as Hertzite. 
Mr. Fry states that he treats six pieces, and that 
natural sensitive crystals cannot be improved 
by treatment. I think in the circumstances the 
claims are that Mr. Fry’s process consists of treating 
natural galena crystals in order to increase their 
sensitivity. 

In conjunction with Mr. L. McMichael, I manu- 
factured in 1910 to 1913, and again during the 
last few years, an entirely synthetic (i. e., artificially 


produced) galena crystal from the elements ex- 
isting in galena, viz., lead and sulphur. It has 
been known for a considerable time that a piece 
of lead sheet suitably scraped and exposed to 
sulphur fumes for a short time becomes quite a 
fair detector for Hertzian waves, and in the early 
days the process consisted in burning a phosphorus 
match on a small strip of lead, using the lead 
thus treated. The drawback was that after a 
short time oxidation took place and the same 
process had to be repeated. 

In conjunction with the late Mr. Russell Clark 
and partly helped by a suggestion and experiments 
made by Mr. G. Lambert we proceeded to investi- 
gate the nature of the sensitive spots of natural 
galena. For this purpose a piece of galena and 
a gold point were placed under a powerful micro- 
scope and examined while signals were being 
received, Mr. Lambert’s contention being that 
the gold point actually moved in rhythmical unison 
with the Morse signals received. 

Although we were unable to verify this fact, 
during numerous experiments I observed the follow- 
ing point :—The sensitive part of a natural galena 
crystal showed a slightly different appearance to 
the surrounding mass of crystal, t.e., it had a 
yellowish tinge. I came to the conclusion that 
the composition of the sensitive part of a natural 
galena crystal must be slightly different to the 
composition of the rest of the crystal. Galena is 
lead sulphide of the composition of PbS. I 
endeavoured to isolate the small yellowish specks 
in order to analyse their composition and detected 
after some time that the sensitive spots seem to 
be a mixture of various higher sulphides of lead. 

It is a well-known fact that artificial galena, 
i. e., PbS, can be readily manufactured by fusing 
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lead and sulphur at a suitable temperature, and 
although I succeeded in manufacturing a number 
of crystals of artificial gulena, yet none of these 
were sensitive, the presence of the slightest trace 
of oxygen rendering the crystal quite insensitive. 
The next step was to cause fusion to take place in 
an inert atmosphere, and various experiments 
were made by causing the reaction to take place 
in a quartz tube passing through nitrogen, hydrogen, 
and eventually sulphur fumes, still without getting 
the desired results. 

Accidentally 1 discovered one day that the only 
method to obtain the sensitivity of the artificial 
galena was to manufacture it in its own vapour. 
Although the component parts of galena, i.e., lead 
and sulphur, both melt at very low temperatures, 
yet its components P. b. S., i. e., galena, melts only at 
a temperature of about 2,000° centigrade. 

Therefore, artificial galena, to be sensitive, can 
only be manufactured by using electric turnaces, 
allowing the reaction to take place in its own gas. 
At present only small quantities can be manufactured 
at a time. The process is costly, and we are still 
working at a simplified method which no doubt 
will eventually eliminate the use of all natural 
crystals. 

The advantage of artificial galena is that its 
sensitivity is not merely on the surface but right 
through the specimen, and further, that the sensi- 
tivity remains practically indefinite providing no 
greasy matter, i. e., touch of fingers, and so on, 
is allowed to interfere with its properties. 


A piece of radiocite manufactured in 1911, and 


mounted as a curiosity in a gold tiepin, gives as 
powerful signals to-day as it ever did. In order to 
get the best result with radiocite, contact, which 
should be extremely light, must be made with a 
fine gold point. 

R. H. KLEIN. 
London, W.C.2. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 

Str,—As there are many amateur wireless 
stations, the owners of which are interested in 
amateur transmissions, I would suggest they keep 
a log, if they do not already do so, and enter therein 
the date, time, wavelength (180 or 440), call signs 
of all signals intercepted, whether Morse or tele- 
phony, and signal strength, whether weak, fair, 
good, strong or very strong. Also, if convenient, 
the number of valves used at receiving station 
could be recorded. 


I would like to urge transmitting operators to 


speak as clearly as possible when mentioning their 
call letters, as I have received, just lately, corres- 
pondence from two amateurs saying they had 
heard me very clearly on telephony. I know for 
a fact that they had not heard me as they very 


wisely stated the call sign of the station I Was 


supposed to be working with. As it happened 
I had never worked with the stations mentioned. 
It is a pity that a person taking the trouble to 
send a report should learn that he has been mis- 
taken. 

RALPH BATES. 
Lincoln, August, 1923. 
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Low Temperature Valves. 


To the Editor of THE WIXũELESSs WORLD AND 
RADIO REVIEW. 


Str,—I think that all Wireless people will 
welcome the long overdue reduction in the price ot 
these valves. It seems to me, however, that the 
question of the voltage required has not received 
the consideration it should. 

It is usual to find that 1-8 to 2 volts is needed. 
This is excellent for use with a single accumulator 
cell but is very bad from the point of view of the 
use of dry cells. In effect it means that two cells 
must be used and about one third of the available 
energy is lost in the resistance. 

In view of the small energy consumption of 
these valves it would have been better, in my 
opinion, to have designed them for use with one 
or two dry cells. If, for example, the filament 
required 2-75 volts it would mean that the valve 
could be worked quite efficiently from two dry 
cells in series. The efficiency when worked from 
an accumulator would, of course, be lower, but the 
point is that one can afford to throw away a certain 
amount of energy when an accumulator is used, 


_whilst with the dry cell the highest possible 


efficiency is most desirable. 

I believe that in America the manufacturers are 
much more alive to the use of dry cells for valves. 
For those who live in the country and have no 
facilities for having accumulators charged, and for 
portable sets, the arrangement is ideal. 


C. H. STEPHENSON. 
Wolverhampton, August, 1923. 


Continental Stations. 


To the Editor of THE WIRELESS WORLD AND 
RADIO REVIEW. 


Sır, — In your issue of August 8th, No. 208, you 
refer to the reception of Continental stations, and 
state that Mr. Fildes of Llandudno has been suc- 
cessful in hearing Königswusterhausen, Berlin 
on three successive Sundays, on one H. F., detector 
and L.F. valves. 

We are 40 miles from Llandudno and it may 
interest the readers of your excellent paper to know 
that my boy, thirteen years of age, has built a 
four-valve set, and working only on three valves, 
H.F., detector and L.F., he gets Berlin telephony 
twice a day with the greatest ease and very loud. 
It is only necessary to set the condensers, put on 
telephones, and turn on valves, and you can 
always depend on hearing them. He also gets the 
Eiffel Tower, Radiola, the Hague, and other 
Continental stations, besides all the B.B.C. stations, 
on two valves, using basket coils which cost 
5s. for a set up to 4,000 metres. With four 
valves he gets Manchester (50 miles) without the 
aerial or earth wires attached. 

I hope the above will encourage some of your 
young readers to do likewise. 


M. W. Moreanss. 
Mold, August, 1923. 
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A SWITCHING ARRANGEMENT. 


By R. J. SAWBRIDGE, A. M. I. R. E. 


AVING tried both single and 
double circuits for reception, and 
realising the advantages of both, 
tne author has devised the circuit 
shown in Fig. 1 to enable a quick change 


to be made from one to the other. When 
the switches are placed in the positions 
as shown in Fig. 2, the aerial tuning con- 
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denser is placed in series with the aerial 
tuning inductance. In Fig. 3 the primary 
is connected directly to the set, and is untuned 
for experimental work. In Fig. 4 the primary 
is connected to the set and the secondary 
serves as an absorber circuit for undesirable 
signals. This is of considerable value when 
receiving broadcast jammed by another 
station. Fig. 5 shows the primary with the 
aerial tuning condenser in series with it and 
the secondary connected to the set, the 
secondary condenser being shunted. In 
Fig. 6 the primary is aperiodic or untuned, 


while the secondary is tuned as in Fig. 5. 


al 


In Fig. 7 the primary and the secondary 
are both shunted by their respective con- 
densers. It will be seen, therefore, that a 
station can be readily picked up when using 
a single circuit as in Fig. 2, the switch then 
being thrown over to the position indicated 
in Fig. 5, when it is only necessary to vary 
the capacity in the secondary circuit until 
the desired station becomes audible again. 
The usual values of the components are 
inserted for the benefit of those who may 
be beginners, but who wish to incorporate 
this system of switching in their set. 
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Wireless Club Reports. 


Contributions to this section are welcomed. 
Reports should be as concise as possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 
will receive special consideration with a 
view to publication. 


An Asterisk denotes affiliation with the Radto 
Society of Great Britain. 


Hackney and District Radio Society.* 
On September 2nd fourteen members of the 
Society paid a visit to Croydon Aerodrome, 
and after viewing the machines and hangars, 
were shown round the wireless receiving station 
by Mr. Mackford, senior W/T officer, to whom the 
Society expresses 
kindness. 

The usual meeting of the Society took place 


on Thursday evening, the 6th inst., and a demon- 


stration of the Society’s new seven-valve set, 
which includes three H.F. valves, was given by 
Mr. Walker. 

Hon. Sec., C. C. Phillips, 247, Evering Road, 
Upper Clapton, E. 5. 


The Radio Society of Highgate.* 

The first meeting of the Society since the summer 
vacation was held on September 7th, when a 
very interesting lecture was given by Mr. H. 
Andrewes, B.Sc., A. C. G. I., D.I.C., entitled Plain 
Facts About the Armstrong Super.“ 

The lecturer described his own experiences with 
the circuit, and suggested an explanation of the 
actual conditions prevailing during the operation 
of this type of receiver. 

A programme of lectures for the next three 
months is now ready, and may be obtained on 
application to the Hon. Sec. 

Hon. Sec., J. F. Stanley, B.Sc., A. C. G. I., 49, 
Cholmeley Park, Highgate N. 6. 


Guildford and District Wireless Society.* 

On Saturday, September Ist, members of the 
Society spent an enjoyable afternoon at the London 
Terminal Aerodrome, Croydon. 

The wireless installation was first inspected, 
after which the party visited the hangars and had 
the various types of aeroplanes and engines ex- 
plained to them. A few members took advantage 
of the opportunity for a joy-ride.” 

Thanks are again due to Ald. W. T. Patrick 
for his kindness in providing tea. It is hoped that 
the winter lectures, which commence in a few 
weeks time, will be enthusiastically supported, and 
that more of those interested in wireless in the 
Guildford district who are not yet members of 
the Society will attend the many discussions that 
are held. 

Hon. Sec., R. T. Bailey, 
Guildford. 


148, High Street, 


its warmest thanks for his 


North London Wireless Association.* 


At the 140th meeting of the Association on 
September 3rd, Mr. Frank S. Angel delivered 
a lecture entitled Hints and Tips on Wireless.“ 
Useful advice in connection with aerials, lead-in 
connections, and filament resistances, was given, 
and created much interest. 

Openings exist for 20 junior members of 18 
years, to make up the complement for this session, 
at an inclusive fee of 5s. per member. 

Hon. Sec., J. C. Lane, Physics Theatre, Northern 
Polytechnic Institute, Holloway Road, N. 


North Middlesex Wireless Club. 


This Club has continued to hold its meetings 
throughout the summer, and on Wednesday, the 
5th inst., at Shaftesbury Hall, Bowes Park, N., 
the 123rd meeting was held, Mr. A. G. Arthur 
being in the chair. l 

The proceedings opened with a presentation 
made by the Chairman on behalf of the Committee 
and members to Mr. M. F. Symons, the Club 
Installation Officer, who is shortly sailing for 
Australia. 

Mr. G. E. Dockree then gave a lecture on “ Dis- 
tortion in Valve Receivers.” Beginning with a 
short description of the transmitting apparatus, 
he indicated the various modifications undergone 
by the original sound waves before they issued 
as music or speech from the loud speaker. The 
design of apparatus, management of valves, and 
choice of telephone receivers were all discussed 
by Mr. Dockree. 

The next meeting of the Club will be held on 
September 19th, at the Headquarters, Shaftesbury 
Hall, Bowes Park Station. 

Hon. Sec., H. A. Green, 100, Pellatt Grove, 
Wood Green, N. 22. 


Brockley and District Radio Association. 

On Friday, August 3lst, at our Headquarters, 
The Gladstone Hall, New Cross Road, S. E. I., 
Mr. J. F. Stanley, B.Sc., A. C. G. I., delivered a 
lecture entitled, Interference Elimination.“ This 
subject, which is one of great moment with most 
of us, was treated by Mr. Stanley in a most com- 
prehensive manner, and it was obvious that be 
had studied the matter thoroughly. Altogether 
it was a most interesting and instructive lecture, 
certainly a most fitting one for the commencement 
of our winter session. 

Meetings of the Society are held every Friday 
at 8 p.m. at the above address, and interested 
persons are invited to visit us, or to write for full 
particulars to the Hon. Sec., R. O. Watters, “ Grove 
House, Brockley, S.E.4. 


Honor Oak Park Radio Society. 


On Wednesday, September 5th, after a keen 
discussion of a winter programme, which among 
other interesting items will include a lecture 
demonstration by the chief engineer of Messrs. 
Alfred Graham & Co., members of the Society 
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listened to an interesting talk on the “ Possibilities 
of Dual Amplification,” by Mr. McVey. 

During the demonstration which followed, 
strong signals were obtained without the use of 
an aerial, or reaction, and using one valve only. 

Hon. Sec., G. J. Price, 22, Honor Oak Park, 
Forest Hill, S. E. 23. 


Tottenham Wireless Society. 

The usual monthly business meeting was held 
on Wednesday, September 5th, when Messrs. 
Neale & Tracy were elected on the Committee, 
and Mr. Clare as librarian, to fill vacancies caused 
by members leaving the district. A sale and ex- 
change of various apparatus, conducted by the 
Secretary, followed, a noticeable feature being 
that no article remained unsold. A short discussion 
took place on a crystal and valve circuit giving 
loud speaker strength. 

Prospective members should note that meetings 
are held every Wednesday at the Institute, 10, 


Bruce Grove, Tottenham, where they will be wel- 


comed. 
Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Bruce Grove, Tottenham, N.17. 


Barnet and District Radio Society. 

A meeting of the Society was held at the Radio 
Club Room, Bells Hill, Barnet, on Wednesday, 
September 5th. 

At 8.30 p.m., after the usual Morse practice, 
Mr. H. R. Fry, the Vice-President, gave an interest- 
ing lecture on early experiments conducted by 
himself with crystal receivers. Members listened 
to the reception of 2 LO with apparatus, constructed 
in 1912, which was used in the experiments. 

After Mr. Fry’s interesting and instructive 
address, the members present inspected the Society’s 
new receiver. The excellent results obtained are 
due to Messrs. Green and Finch, who have had the 
work in hand. 

Hon. Sec., J. Nokes, ‘‘ Sunnyside,” Stapylton 
Road, Barnet. l 


The Mount Pleasant Radio Research Society. 

The annual general meeting of the above Society 
was held on Saturday, September Ist at the Head- 
quarters, 21, John Street, W.C. 

The proceedings opened with a remarkably 
fine lecture and demonstration by Mr. M. Volent, 
on The Production and Uses of High Tension 
Currents.” 

The following officers were elected :—Asst. 
Hon. Sec. and Treasurer, Mr. M. Volent; Hon. 
Tech. Adviser, Mr. W. D. Keiller; Auditors, 
Mr. R. J. Hunt, Mr. F. Green. Committee : 
Mr. R. J. Bridgeman, Mr. F. W. Cavanagh, 
Mr. J. O. J. Hudson, Mr. W. A. J. Smith. 

Hon. Sec., Mr. G. H. Vine 23, Melville Road, 
Walthamstow. 


Dewsbury and District Wireless Society. 

The first meeting of this Society in the 1923-24 
session was held on Thursday, September 6th, at 
the Central Liberal Club, Dewsbury. There was 
a good attendance, and several new members 
were enrolled. New rules were passed, and it was 
decided to commence a series of monthly Be- 
ginners’ Lectures.” 

Hon. Sec., F. Gomersall, A.S.A.A., 1, Ashworth 
Terrace, Dewsbury. 
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Holy Trinity Meccano and Radio Club. 

This Club (formerly the“ Holy Trinity Meccano 
Club ’’) has now been enlarged to include a Radio 
Section. This section will commence its activities 
on Saturday, September 15th, at the Holy Trinity 
Parish Hall, Richmond Road, London, N. I., at 
7 p.m., and anyone over 14 years of age will be 
welcomed. All further information as to subscrip- 
tions, etc., should be addressed to the Radio 
Section Secretary, Mr. Walter Stretton, 15, Thorn- 
hill Houses, Thornhill Road, London, N. I. 


AN INDICATION OF PROGRESS. 


The accompanying photograph is of special 
interest as indicating progress in the design of an 
amateur-built receiver. It also serves to indicate 
that those who take a serious interest in wireless 
can never be quite satisfied, but are always int o- 
ducing improvements into their apparatus. The 
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photograph shows the same bureau as was illus— 
trated on page 674 of the issue of The Wireless 
World and Radio Review of February 17th, of this 
year, but the set has been entirely redesigned by 
the owner, Mr. A. G. Foster of West Hampstead. 
The layout of the parts, as well as the report of the 
efliciency of the receiver, show what strides are 
being made in amateur competence. 
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Notes and News 


New Army Wireless Telephone Sets. 

During the army manceuvres of a fortnight or 
so ago, new military wireless sets have been 
thoroughly tested, and the C ” set, with a range 
of from 20 to 60 miles, has been very successful 
for communication between divisional and brigade 
headquarters. Telephonic communication between 
tanks on the move has been shown to be possible 
when the tanks are not more than 5 or 6 miles 
apart. 


Broadcasting and the Musical Profession. 

As time goes on, more and more musicians, 
probably, will become converts to broadcasting 
as a means of widening their sphere of popular 


Soviet’s Wireless Plans. 

Reports from Moscow state that the Soviet 
Government is erecting a large wireless station 
on the Island of Nova Zembla capable of communi- 
cating with Archangel and Siberia.—The Times. 


More U.S. Broadcasting Reception. t 
Listening-in on 360 metres at 12.39 a.m. on August 
20th, Mr. W. R. Stainton, of Leigh, Lancashire, 


heard a speech from an American station, followed 


by a musical selection. No call letters were 
intercepted. A programme consisting of speeches 
and music continued until 2.19 a.m., when WGY 
was tuned in on 380 metres, music being well 
received on one valve. 


Our illustration shows the modulation and studio signal control room of the 


Birmingham broadcasting station. 


The control room is a mile from the 


Summer Lane Transmission House and is connected by land line. 


recognition. The latest “ convert,” if one may call 
him so, is Mr. Josef Holbrooke, who broadcast 
an entire programme from the Cardiff station on 
Sunday evening last, the 9th inst. 


The Post Office Station at Rugby. 

The survey by the Office of Works of the site 
of the Empire Wireless Station at Hillmorton, 
near Rugby, has been completed, and Post Office 
engineers are now on the ground preparing the 
stations for the huge masts, eight in number, that 
are to be erected on the ground. 


Glasgow Broadcasts Rob Roy.” 


From the many eulogistic reports received, 
it is evident that listeners-in in the Glasgow’ area 
fully appreciated the performance of the Scottish 
play Rob Roy,” broadcast from 5 SC on August 
3lst. The method of presentation was similar 
to that employed for the transmission of Shake- 
spearian plays from 2 LO. A synopsis of the story 
was read by Mr. Carruthers, and the play was 
interspersed with choral selections rendered by 
members of the Lyric Club. The station orchestra 
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A multi-valve Marconiphone set is used to equip the “ Lloyd's 
Sunday News ” wireless concert car that has recently been touring 


the south of England. 


and the band of the Ist Royal Fusiliers augmented 
the musical programme. 

On October 6th, Rob Roy ”’ is to be transmitted 
by land line to all the broadcasting stations in the 
country. 


the leader of the expedition. Re- 
porting “ All well,“ he sends a stirring 
story of the party’s adventures while 
exploring the ice-capped islands of 
North East Land and Spitzbergen. 
The following is one of the most 
interesting passages in Mr. Binney’s 
message :— 
Last week (undated) we had 
a real treat. After the day’s work 
we listened-in on the wireless, 
and to our intense joy, here amid 
the eternal ice and snow, were able 
to hear a British broadcast station 
operating. We could scarcely believe 
our ears when, through the head- 
pieces, we heard an English voice 
speaking, and then followed a few 
news items, and musical selections. 
Of course, at this distance away, 
the sounds were somewhat faint, 
but nevertheless reasonably clear 
and welcome. It brought home 
nearer. We can claim rightly to 
be the first explorers in Arctic 
$ regions to listen-in ' to news and 
musical items broadcast from home.” 
Mr. Binney asks if any of their transmissions 
have been heard. He thinks “listeners-in ” 
in Scotland should be able to pick them up between 
9 and 10 p.m.G.M.T. The call signal is RRR 
and the wavelength 440 metres. 


The popularity of free broadcast concerts can be judged by the good crowd gathered 
round the ** Lloyd’s Sunday News ” concert car. 


Listening-in in the Far North. 

Anxiety regarding the safety of the Merton 
College Arctic Expedition which was experienced 
following the breakdown of the wireless com- 
munication aboard the little ship Teringen, has 
been relieved by the receipt by the Central News 
of a lengthy message from Mr. F. G. Binney, 


New Greek Wireless Service Proposed. 

The Marconi Company has proposed to the 
Greek Government to instal a private wireless 
service. 

How Wireless might have Prevented a Tragedy. 

The tragic death of Mr. Allan Crawford and his 
party on Wrangel Island, which has recently been 
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announced in the daily press, might easily have 
been averted had it been possible to equip the party 
with a portable wireless transmitter, but, as it 
was, they were completely cut off, and unable 
to communicate with the outside world. 


Eiffel Tower Earthquake Reports. 

Those who have listened in recently to the 
Eiffel Tower Meteorological broadcasts, may have 
noticed additional code messages relating to 
earthquake reports. An account of the seismological 
telegrams was given in The Wireless World and 
Radio Review for May 12th, 1923, p. 189, in one 
of Mr. W. G. W. Mitchell’s contributions. 


The Broadcasting Report and the New Regu- 
lations. 

It is reported on good authority that it is ex- 
tremely likely that the new regulations to be 
issued by the Postmaster-General will be published 
simultaneously with, or at any rate shortly after, 
the publication of the Broadcasting Committee’s 
report. Perhaps this may be another reason for 
a postponement of the report itself. At any rate, 
it is known that the authorities have been in con- 
sultation with the officials of the B.B.C. recently, 
and it is believed that the Company views favour- 
ably the terms of the new regulations. 


Ediswan Valves. 

We are asked to mention that, owing to an 
error, the price of Ediswan ” type A.R. D.E. 
valves appeared as 27s. instead of 27s. 6d. in their 
announcement appearing in the advertisement 
columns of our issue of September 5th. 


Nineteen American Amateurs Heard. 

Reports of transatlantic reception are again 
being received, and considering the time of 
year, the results achieved augur well for the coming 
winter’s experiments. Listening-in on the early 
morning of September 2nd, Mr. W. R. Burne 
(2 KW) of Manchester, heard no fewer than 
nineteen different American amateur stations, 
the most distant being 4 DL at West Palm Beach, 
Florida. Mr. Burne was handicapped by very 
bad atmospherics, but hardly any fading was 
noticeable, and the strength of the signals varied 
round about R.7. 

In addition to this report, several further reports 
have been received recently of the reception of 
WGY, the General Electric Broadcasting Station 
at New York. 

Mr. H. Constable, of Shepherd’s Bush, reports 
reception between 5.23 and 5.44 on the morning 
of September Ist. One H.F. and detector valve 
were used, and with the addition of two L.F. valves, 
the transmission could be heard in a loud speaker 
at a distance of 10 yards. 

Mr. H. C. Broxup, of Croydon, reports reception 
on August 29th, at 5.15 a.m. until 5.45, the appara- 
tus used being one detector and one L.F. valve. 


Misuse of SOS ' Signal. 

A serious problem has arisen in the shipping 
world owing to the unjustified use of the wireless 
SOS distress signal by many vessels. The Post 
Office and the Board of Trade, assisted by Lloyd’s, 
are now considering the question of imposing 
penalties for such improper use. 
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Marking Out Jig for Valve Legs. 

From . J. O. Nichol, B.Sc., A.M.I.E.E., 
A.M.I.M.E., of 46, Lancaster Avenue, Fennel 
Street, Manchester, we have received a photograph 
which we reproduce, and a description of a very 


useful jig for the purpose of marking out the posi- 

tions of valve legs on ebonite. It is const 

of sheet steel, and should last indefinitely. p 
Full particulars will be supplied on application 

to Mr. Nichol. 


Radio Transmitters. 

In the Large Lecture Hall at King's College, 
Strand, on Wednesday, September 19th, at 6.30 p.m., 
a meeting of those amateurs who are interested 
in the formation of a new Society for the holders 
of transmitting licences will be held. 

It will be recalled that at a previous meeting 
at the same address, on July 27th, a Committee 
was appointed to go into the matter of forming 
a Society, drawing up Constitution, Rules for 
Membership, etc. This Committee has now com- 
pleted its task, and will report to prospective 
members on Wednesday next, when it is hoped 
their suggestions will be approved, and the Society 
will in fact come into being. 

Those amateurs who gave in their names and 
addresses on the occasion of the last meeting are 
being communicated with, and all others who hold 
transmitting licences and are interested, are 
cordially invited to attend. 


South London League of Radio Societies. 

The first meeting of the above will be held at 
the Greyhound Hotel (Chess Room), Sydenham 
(near Southern Railway Station, L.B. & S.C. 
section), on Saturday, September 22nd, at 
6.30 p.m. All radio societies are invited to send 
their two representatives. 


Glasgow Wireless Lectures. 

In connection with the department of electrical 
engineering of the Glasgow Technical College, & 
course of ten lectures on “Wireless Telegraphy 
and Telephony,” is to be given by Prof. G. W. 0. 
Howe, Glasgow University, on Friday evenings, 
beginning on October 12th. The fee for the course 
will be ten shillings. 
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Books and Catalogues Received. 


Holeworthy Patents, Ltd. (6, Iddesleigh House, 
Caxton Street, S.W.1.) A descriptive pamphlet 
relating to their collapsible Portable Frame 
Aerial which sells at the price of £3 10s. complete 
in case. 

This frame aerial is a particularly attractive 
product, and should find favour wherever an 
easily portable and efficient frame aerial is required. 


The Carpax Company, Ltd. (312, Deansgate, 
Manchester. A descriptive leaflet of the Home- 
charger for battery charging. We note that 
the price is now reduced to £7 10s. 


C. S. Dunban (234-236, Brixton Hill, S.W.2.) 
New Season’s Catalogue of valve apparatus. 
Sterling Telephone and Electric Co., Ltd. 
(210-212, Tottenham Court Road, W. I.) Radio 

headphones and handphones. 


Burndept, Ltd. (Aldine House, Bedford Street, 
W.C.2.) The Student's Set of Wireless Re- 
ceiving Apparatus, instructions and diagrams, 
price 6d. 

This booklet describes a new product, consisting 
of a variety of useful component parts neatly 
mounted up on a panel so that the components 
can be wired up to any required circuit for experi- 
mental and demonstration purposes. The arrange- 
ment is specially designed for use in schools, and 
it is stated that the idea is due to the initiative 
of Mr. R. J. Hibberd, the original organiser, and 
Secretary of the Schools Radio Society of Great 
Britain. 

A description is given of a number of the very 
many circuits to which the apparatus can be 
adapted. 


Autoveyers, Ltd. (84. Victoria Street, S. W. I.) 
A revised leaflet describing their three- electrode 
Variable Condenser, with a suggested method 
of application to receiving circuits. 


FORTHCOMING EVENTS. 


WEDNESDAY, SEPTEMBER 19th. 


Meeting of Radio Transmitters. 6.30 p.m. at Large Lecture 
Hall, King’s College, Strand. 


THURSDAY, SEPTEMBER 20th. 
Radio Society of Great Britain. Informal Meeting, 6 p.m., 


at the Institution of Electrical Engineers. Discussion on 
“ Short Wavelength Transmission.” 


Hackney and District Radio Society. At the Y.M.C.A., Mare 


Street. Lecture: “ The Skinderviken Microphone Button 
and its Uses.” By Mr. J. Skinderviken. 

Ilford and District Radio Society. Lecture: Vacuum 
Tubes.” By Mr. A. J. Thompson. 


FRIDAY, SEPTEMBER 2lst. 
Leeds and District Amateur Wireless Society. At 7.30 p.m. 
Third Annual General Meeting (tor Members only). 
SATURDAY, SEPTEMBER 22nd. 
South London League of Radio Societies. First meeting, 
6.30 p.m., at the Greyhound Hotel, Sydeuham. 
WEDNESDAY, SEPTEMBER 26th. 


Radio Society of Great Britain. 6 p.m. At the Institution of 
Electrical Engineers. Address by the President, Dr. W. H. 
Eccles, F.R.S., on Wireless Topics.“ 
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Broadcasting Topics. 


Radio Auction at 5 IT. 


The Birmingham station on September 6th 
introduced a new wireless event, that of a radio 
auction. 


When 5 IT moved from Witton to Summer Lane, 
the erection of a new aerial meant that the Witton 
aerial became superfluous. During the evening 
programme the announcer, after the second news 
bulletin, said so, and invited offers. Five minutes 
later he announced that a gentleman at Edgbaston 
had telephoned an offer of £5, and asked for any 
advance. 


When 5 IT closed down for the evening the aerial 
had not been sold. 


B.B.C. Relay Station for Sheffield. 


The opening of the new relay station in Corpora- 
tion Street, Sheftield, is expected shortly. The 
new station will link up Sheflield and Manchester 
by land-line, and it is intended to relay concerts 
from London and Manchester. Captain Eckersley, 
the chief engineer of the B.B.C., is in Sheffield, 
in charge of the relaying experiments. 

Correspondents to the Sheftield newspapers 
indicate a feeling of dissatisfaction that the B.B.C.’s 
new station there will be a relay station only. 
The erection of a complete broadcast station is 
urged. 


The British Broadcasting Co.’s New Magazine. 


This new magazine which the B.B.C. is putting 
out (and I am sure that our readers will give it a 
hearty welcome as it fills a long-felt want), ought 
to be particularly valuable to the trade. It will 
print all the programmes of all stations a week 
ahead so that everyone can see exactly what is 
happening. The trade will be able to arrange 
demonstrations on a particular night. 


Sir Ernest Rutherford’s Address. 


Those who listened to the broadcasting of Sir 
Ernest Rutherford’s address at the opening of the 
British Association's meeting at Liverpool, or who 
have since acquainted themselves with the nature 
of the address through the reports published in 
the daily press, will have had impressed upon 
them very strongly the importance of knowing 
something of the fundamental ideas upon which 
all theory and fact regarding the nature of matter 
depends. In the study of electricity and wireless 
telegraphy, one cannot get very far without being 
first acquainted with the nature of electricity and 
the electron theory. 


Those who made a study of the series of articles 
entitled Electrons, Electric Waves, and Wireless 
Telegraphy,” by Dr. J. A. Fleming, F.R.S., which 
appeared in the last volume of The Wireless World 
and Radio Review, will have realised the benefit 
to be derived from such a study. This series of 
articles can now be obtained in book form from 
The Wireless Press, Ltd., price 7s. 6d., and the 
book should be of special interest to those new 
readers who have not obtained a copy of the last 
volume of this journal. 
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The Aberdeen Station. 


The station of the British Broadcasting Company 
at Aberdeen is now almost completed, and it may 
be expected that it will be put into operation well 
before the end of this month. The location of the 
station is: The Aberdeen Electrical Engineering 
Company, Belmont Street, Aberdeen. 


Broadcasting 


REGULAR PROGRAMMES ARE BROADCAST FROM THE 
FOLLOWING EUROPEAN STATIONS : 


GREAT BRITAIN. 
LONDON 2 LO, 17 metres; MANCHESTER, 2 ZY, 385 metres; 
BIRMINGHAM, 5 IT, 
NEWCASTLE, 5 NO, 400 metres; GLASGOW, 5 SC, 415 metres. 
Regular moming and evening programmes, particuiars of which 
appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Weekdays, 11.30 a.m. to 12.30 p.m. (2 LO only), 
3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 p.m. (2 LO only), 
8.30 to 10.30 p.m. 


FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 am., 
Meteorological Forecast; 11.15 p.m., Meteorological Report and 
Forecast; 2.30 p.m., Financia! Bulletin (Paris Bourse) ; 
p.m., Concert; 6.20 p.m., Meteorological Forecast; 10.15 p.m., 
Meteorological Report and Forecast. Sundays, 5.10 p.m., Concert 
and Meteorological Report. : 

PARIS (Compagnie Francaise de Radiophonie Emissions 
“ Radiola ’’), 1,730 metres. Daily, 11.30 a.m. Exchange News, 
11.45 a.m. News and Concert, 3.45 p.m. Commercial Intelligence, 
4 p.m. Concert 7.30 p.m. News, 8 p.m. Concert, Tuesday and 
Friday, 4 to 5 p.m., Dance Music. Thursday and Sunday, g to 
9.45 p.m., Dance Music. E 

ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tuesday and Thursday, 7.30 p.m., Concert. Saturday, 5.30 to 
6.30 p.m., Concert. 

LYONS, YN, 3,100 metres. Weekdays, 9.45 to 10.15 a.m., 
Gramophone records. 


DENMARK. 
LYNGBY OXE, 2,400 netres. 9.30 a.m., 3.40 p.m., and 8.45 p.m. 
Meteorological Report in Danish. 7.30 p.m. to 8.45 p.m., Concert 
(Sundays excepted). 


HO e 

THE HAGUE, PCGG, 1,050 metres. Sunday, 2 to 4 p.m., 
Concert, Monday and Thursday, 7.40 to 8.40 p.m., Concert. 

THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres, 
Tuesday, 6.45 to 9 p.m., Concert. Sunday, 8.40 to 2.40 a.m., 
Concert. 

THE HAGUE (Velthuvzen), PCKK, 1,050 metres. 
7.40 to 8.40 p.m. Miscellancous. 

IJMUIDEN, PCMM, 1,050 metres. 
Concert. 

AMSTERDAM, PA 5, 1,050 metres. Wednesday, 7.10 to 8.10 
p.m., Coucert and News. 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres. Working days, 12 noon, 
Meteorological Bulletin. Daily, 4.50 p.m., Meteorological Bulletin; 
Tuesday and Thursday, 9 p.m., Concert. Sunday, 6 p.m., Concert. 


GERMANY. 

BERLIN (Koenigswusterhausen), LP, Sunday, 4,000 metres, 
10 a.m. to II a.m., music and speech; 2,700 metres, 11 a.m. to 
12 noon, music and speech; Daily, 4,000 metres, 6 to 7 a. m., 11 a.m. 
to 12.30 p.m., 4 to 5.30 p.m., Financial and other news. 

EBERSWALDE (2,930 metres), Daily, 12 noon to 1 p.m., 7 to 
-8p.m. Tuesday and Saturday, 5.30 to 6.30 p.m., Concert. 


CZECHO-SLOVAKIA. 
PRG, 1,800 metres, 7 am., Ir am. and 3 p.m., 
4,500 metres, 9 a.m., 2 p.m. 


Friday, 
Saturday, 7.40 to 8.40 p.m., 


PRAGUE, 
Meteorological Bulletin and News. 
and o p.m., Concert. 

KBEL (near Prague), 1,000 metres. Daily, 6.20 p.m. Concert 
Meteorological Report and News. 


SWITZERLAND. 
GENEVA, HB 1 (Radio Club de Genève), 1,100 metres. Thursdays, 
8.30 to 9.15 h. m., Concert (temporarily suspended). 
LAUSANNE, HB 2, 1,100 metres, Tuesdays, Thursdays and 
Saturdays, 4 p.m., Concert. Monday, Wednesday, Friday and 
Sunday, 7 p.m., Concert. 


- Braintree, Essex. 


420 metres; CARDIFF, 5 WA, 353 meties; 
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Calls Heard. 
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QUESTIONS AND ANSWERS 


PD. S.“ (East Sheen, S.W.14) submits a 
diagram of a three-valve receiver employing either 
crystal or valve rectification. He asks (1) Is the 
diagram correct. (2) Is a purer tone obtainable by 
using crystal rectification{during the reception of 
music. (3) Will the proposed switching arrange- 
ments affect the efficiency of the receiver. 

(1) The diagram is correct. (2) Crystal rectifica- 
tion is generally considered to give purer repro- 
duction than valve rectification. (3) The switching 
arrangements will’slightly affect the efficiency of 
the receiver. 


‘* T.A.L.D.’’ (Woking) asks (1) Will we give a 
diagram of a two-valve receiver employing one H.F., 
and detector valves. A H. F. transformer is to be 
employed, with a reaction coil coupled to it. A 
switch for cutting out the H.F. valve is to be included. 

The diagram is given in Fig. 1. 


‘* FLY ” (Teddington) asks, will we give a 
diagram of a three-valve receiver employing one H.F., 
detector, and one L.F. valves. Plug-in type H.F. 
transformers are to be used, and switches are required 
for cutting out the H.F. and L.F. valves. It is 
desired to employ reaction, coupling with the closed 
circuit inductance. 

The diagram is given in Fig. 2. 


A. H. P.“ (Redhill) submits a diagram of a 
three-valve receiver, and asks (1) Is the diagram 
correct. (2) Is the proposed {method of double 
magnification correct as indicated by a diagram 
submitted 


(1) and (2) The diagrams are not correct. We 
would refer you to the diagrams given in the articles 
on double magnification, in the issues of May 12th 
and - 19th. 


\ 


Good 


Fig. 2. Fly ” (Teddington). 
coupled to the closed circuit coil. 


This receiver has an aerial and closed circuits, with the reaction coil 
The first valve operates as a H.F. transformer coupled amplifier and may be 


E. R. M.“ (Manchester) asks for a diagram 
of the double magnifica'ion receiver shown in 
Fig. 10, page 213, of the issue of May 19th, with 
the transformer H.F. coupling replaced by tuned 
anode, 

We do not recommend“ tuned anode ” coupling 
in a receiver of this description. 
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Fig. 1. ‘* T.A.L.D.” (Woking). Diagram of 

receiver with aerial and closed {circuits, one stage of 

H.F. transformer coupled amplification, with reaction 

to the transformer. The switch is joined to switch the 
H.F. valve circuit. 


‘*G.M.D.’’ (Whitby Bay) asks (1) Will we 
give a diagram of a receiver, including the Reinartz 
tuner, and having one H.F., detector, and one L.F. 
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switched in or out. The second is the rectifier, and the third may be switched in as a note magnifier. 
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valves. (2) What are suitable windings for the 
tuner, to cover a wavelength range of 250-440 metres. 

(1) Circuit No. 66 of The Amateurs’ Book of 
Wireless Circuits ” shows a Reinartz circuit with 
one stage of amplification. L.F. amplifying valves 
may be added in the usual way, the telephones 
being replaced by the primary of the first intervalve 
transformer. (2) The inductances may be wound 
with No. 22 D. C. C. wire on formers 21“ in diameter, 
and should have the following windings. The 
portion of the inductance between grid and filament 
should contain 40 turns, with tappings taken at 
every five turns. Between filament and aerial 
tap, ten turns are included, each of which is tapped. 
The lower inductance may consist of 30 turns 
tapped at every ten turns. 


„T. W.“ (Oughtrington) gives details of 
unusual variations in results experienced with a 
three-valve receiver. He asks for an explanation. 

It is probable that some alteration to the aerial 
or earth arrangements has taken place, which has 
slightly altered the capacity of the aerial circuit, 
thereby necessitating slight adjustments to the 
tuning arrangements. 


‘*A.H.H.’’ (Stoke Newington) submits two 
diagrams of a crystal receiver, with which he has 
obtained satisfactory reception from the London 
broadcasting station, without an aerial. He asks 
(1) For an explanation of the results obtained. (2) 
For suitable windings of a variometer rotor. (3) 
Should the unused portion of the stator winding be 
switched out of circuit. 

(1) A receiver constructed from the simplest 
components will give satisfactory reception when 
used at such a short distance from a powerful 
broadcasting station. (2) The rotor winding may 
consist of 40 turns of the same gauge of wire as 
used on the stator. (3) A switch provided for 
cutting out the unused portion of the stator winding 
will be an advantage. 


C. F. W. (Hammersmith) asks with reference 
to the diagram given in reply to DUAL 
(Durham) in the issue of June 16th, will we repeat 
this diagram, showing one valve as a double magnifier, 
and valve detector. 

The diagram is given in Fig. 3. 
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Fig. 3. C. F. W.“ (Hammersmith). The first 
valve operates as a double amplifier, and the second as 
a rectifier. 
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„R. C. W. (New Eltham, S.E.9) describes 
his receiver, and asks (1) What is a suitable type 
of anti-capacity valve for use in the receiver. (2) 
Having regard to the purer quality of the reception 
obtainable when a crystal is used as rectifier, as 
compared with a valve,-do we consider the difference 
justifies the addition of a L.F. valve to obtain the 
same volume of sound. 

(1) The V.24 type valve will be suitable. (2) 
Yes, although a certain amount of the purity may 
be lost in L.F. amplification. 


„M. B. (Guy’s) asks (1) With reference to 
the article describing a four-valve detector amplifier 
in the issue of March 24th, 1923, would the addition 
of a potentiometer to control the grids of the H.F. valve 
reduce the tendency to oscillate. (2) Why is it that 
oscillation commences as soon as a station is sharply 
tuned. (3) Which are suitable types of transformers 
and valves to use in the power amplifier described 
in the issue of May 26th, 1923. (4) Will Ora 
type valves be satisfactory for use as H.F. ani 
detector valves. 


(1) The suggested addition will be an improve- 
ment. (2) When the tuned circuits of the receiver 
are in resonance the tendency to oscillate is greatest. 
(3) The type of transformer mentioned will be 
quite suitable. We suggest you use L.S.3 ” type 
valves. (4) The valves will be satisfactory when 
used as suggested. 


“T.B.H.” (Erith) asks for values of the 
components shown in the diagram given in reply 
to ‘* DUAL (Durham) in the issue of June IU. 
1923. 

We would refer you to the issues of this journal 
of May 12th and 19th, 1923, for full information 
on the most suitable values of the components 
given in the double magnification circuit mentioned. 


„P. W. T.“ (Lancs.) asks for a diagram showing 
how a certain type of switch may be used in a four- 
vulve receiver to give various combinations of valves. 

The type of switch mentioned cannot be employed 
for the switching arrangements required. 


„P. T.“ (Norway) asks (1) and (2) What are 
suitable sizes of coils for use in a tuner to cover «a 
wavelength range of from 300 to 15,000 metres. 


(1) and (2) We suggest that you wind a set of 
honeycomb plug-in type coils, using No. 26 D.C. 
wire and formers 11“ in diameter. The first coil 
should have 50 turns, and each subsequent one 
an additional 50 turns up to 300, when the number 
of turns should increase by 100 turns each unt 
the last coil of 1,000 turns is reached. A 0-001 yt 
variable condenser should be used in conjunction 
with a series-parallel switch to tune the aerial 
circuit, and a 00-0005 uF variable condenser u 
parallel with the secondary coil. 


“H.R.” (Sheffield) submits details of a four: 
valve receiver, comprising one H.F., detector and 
two L.F. valves. He asks (1) Is the type of H.F. 
coupling employed known as the tuned anode method. 
(2) Why is it that satisfactory reception of British 
broadcast transmissions is only obtained from the 
local station. (3) Which are suitable sizes of 
honeycomb plug-in type coils to use for rece pion 
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from the other British broadcast stations. (4) Is 
any improvement advisable in the method of H.F. 
cou le 
(1) The H.F. coupling described is that known as 
the tuned anode. (2) and (3) Using the same tuning 
coils with which reception from the Manchester 
station is obtained, it will be possible for you to 
receive from the other British broadcast stations 
with slight adjustments to the tuner, provided that 
the receiver and aerial and earth arrangements 
are in good order. (4) From the description given 
we do not think that any alteration is n 

in the receiver itself. Look carefully over the aerial 
and earth arrangements. 


B. O. P.“ (Highgate, N.) asks for a diagram 
of a double magnification receiver, employing one 
valve operating as high and low frequency amplifier 
with crystal rectification. 

We would refer you to Fig. 5, page 166 of the 
issue of May 12th, 1923. 


SWITCH 1 


9 001,F 


SWITCH 2 


what is the coil between the telephones and detector 
valve plate, and how many such coils are required. 
(2) For particulars that will enable him to construct 
a 0-002 uF fixed condenser. (3) Is 3/12 electric 
light nals suitable for wiring under the panel of 
the recewer referred to. (4) If a certain varnish used 
in dynamo manufacture will be suitable for coating 
the coils of the receiver. 

(1) The coil referred to is the reaction coil. 
Full details are given for its construction in the 
articles describing this receiver. (2) We would 
refer you to the article on the construction of 
condensers in the issue of June 9th, 1923. (3) The 


wire is not suitable. Use No. 18 copper wire. The 


varnish is probably suitable. 


G. M. (Brussels) submits a diagram of a 
two-valve receiver, one H.F., and detector valves, with 
resistance capacity H.F. coupling. He asks (1) 
Will we give a diagram of this receiver with the tuned 


anode method of H.F. coupling. (2) How is it 


SWITCH 3 A 
tHT 
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Fig. 4. PD. C. S. (Birmingham). Crystal and valve receiver with switches to use combinations of 
valve and crystal, 


„JA. B.“ (Manor Park, E.12) submits a 
diagram of a crystal receiver, and asks how is it 
possible to add one valve to this receiver, to operate 
as a high and low frequency amplifier. 

We would refer you to Fig. 5, page 166, of the 
issue of May 12th, 1923. 


„PD. C. S. (Birmingham) asks (1) For a 
diagram of a receiver comprising a crystal and one 
valve, with switches arranged to give the following 
circuits: crystal alone; valve detector alone; crystal 
as detector and valve as L.F. amplifier. (2) Will 
a D.E.R. type valve be satisfactory for use in this 
receiver. 

(1) The diagram is given in Fig. 4. Switching 
will be effected as follows: For crystal alone: 
switch (1) to right, 2 out, 3 to right. For valve 
detector: switch 1 to left, 2 to left, 3 out. For 
crystal rectifier with L.F.. amplifier: switch 1 to 
right, 2 to right, 3 to left. 


„PANEL (Carlisle) asks (1) With reference 
to the two-valve receiver described in Conquest,” 


possible to add coils to the Reinartz tuner described 


in the issue of February 3rd, 1923, in order to receive 
on a wavelength to 2,600 metres. 


(1) We would refer you to the diagram given on 
page 462 of the issue of July 7th, 1923. (2) We 
suggest that you wind a number of basket coils of 
80 turns each, using No. 26 D.C.C. wire, and 
formers which give a commencing diameter of 2 in. 
Two or three of these coils will be required in series 
for the A. T. I. 


„ E. S. (Leominster) asks for diagrams of 
tuning H.F. and L.F. units suitable for coupling 
to the detector unit as shown in sketch submitted. 


=A suitable tuning arrangement is shown in 
circuit No. 30 and H.F. and L.F. panels are given 
in circuit No. 51 of The Amateurs’ Book of Wireless 
Circuits.” 

„A. v. D.“ (New Barnet) asks (1) For criticism 


of a diagram submitted. (2) How may self-oscillation 
be prevented. (3) Which of two types of switch 
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described do we recommend for use as stand-by, tune, 
and sertes-parallel switches. (4) Our opinion on 
certain results obtained in the reception of broadcast 
transmissions with a crystal receiver. 

(I) The diagram is not correct. In Fig. 5 is 
given the correct diagram of this receiver. (2) 
Try a smaller reaction coil and use a potentiometer 


“H.T.” (Stockwell, S.W.9) asks (1) Will 
any appreciable loss in efficiency be caused if plugs 
and jacks are employed for switches in L.F. circuits 
in place of the change-over type. (2) Do valves 
which have had their filaments renewed, work satis- 
factorily afterwards. (3) What is the name and 
address of a firm who will undertake this work. 
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Fig. 5. **A.V.D.” (New Barnet). Receiver with one H.F., rectifier and one L.F. The switch is used to 


_ connect either the aerial or closed circuits to the first valve. 


tofcontrol the grid potential of the H.F. and de- 


(3) Either type of switch mentioned 
(4) The results are very good. 


tector valves. 
will be satisfactory. 


„A. V. R.“ (Hampshire) asks (1) For diagrams 
of the 14 k. W. ship's set. (2) For equations indi- 
cating the chemical reactions in an accumulator. 

(1) We would refer you to the handbook The 
14 k. W. Ship's Set,“ by H. E. Penrose, Is. 5d. post 
free from the mail order department of this journal. 
(2) The chemical processes taking place in the lead 
storage battery are, as yet, not completely under- 
stood. The following equations, however, are a 
close approximation to the truth: 


Charging: 

Positive plate: PbSO,+ SO, + 2H. 0 + aq. = 
PbO, + 2H,SO, + aq. 

Negative plate: PbSO, + H, + aq. = Pb + 
H,SO, + aq. 
Discharging : 

Positive plate: PbO, H,SO, + H, + aq. 
PbSO, + 2H,0 + aq. 

Negative plate: Pb + H,SO, + O + aq. = 
PbSO, + H,O + aq. 


E. F. C. (Chiswick, W.4) asks (1) How 
` may the magnets of a pair of telephone receivera be 
remagnetised, (2) What increase in signal strength 
will be obtained by using a double-wire aerial instead 
of a single wire. (3) What are suitable windings 
for a variometer. 

(1) We would advise you not to attempt this 
work yourself. Send the magnets to a reliable 
firm, specialising in this class of work. (2) Very 
little increase in signal strength will be noticeable. 
(3) To cover the broadcast band of wavelengths 
both rotor and stator may be wound with 25 turns 
of No. 26 D. C. C. wire. 


(1) The plugs and jacks will be quite satisfactory. 
(2) We believe that the valves give satisfactory 
service when the filaments have been renewed. 
(3) The names of firms undertaking this work are 
to be found from time to time in the advertisement 
columns of this journal. 


NOTE, Tris section of the magazine is placed 
dat the disposal of all readers who wish 


to receive advice and information on matters pertaining 
to both the technical and non-technical sides of wireless 
work. Readers should comply with the following 
rules :—(1) Each question should be numbered and 
written on a separate sheet on one side of the paper, 
and addressed Questions and Answers, Editor, 
The Wireless World and Radio Review, 12/13, 
Henrietta Street, London, W.C.2. Queries should be 
clear and concise. (2) Before sending in their 
questions readers are advised to search recent numbers 
to see whether the sume queries have not been dealt 
with before. (3) Each communication sent in to be 
accompanied by the Questions and Answers ` 
coupon to be found in the advertisement columna of 
the issue current at the time of forwarding the questions. 
(4) The name and address of the querist, whtch is for 
reference and not for publication, to appear at the top 
of every sheet or sheets, and unless typewritten, this 
should be in block capitals. Queries will be answered 
under the initials and town of the correspondent, or, 
if so desired, under a nom de plume.” (5) In view 
of the fact that a large proportion of the circuits and 
apparatus described in these answers are covered by 
patents, readers are advised, before making use of 
them, to satisfy themselves that they would not be 
infringing patents. (6) Where a reply through 
the post is required every question sent in 
must be accompanied by a postal order for the 
amount of 1s., or 3s. 6d. for a maximum of 
four questions. (7) Four questions ts the maz- 
mum which may be sent in at one time. 
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ABOUT THOSE AERIALS 


ROBABLY every new development in civilisation, in its early stages, has to combat 

unintelligent and absurd opposition from some sources. There is again a section 

of the community which is always on the look out for an opportunity to take advantage 

of any new developments to benefit themselves financially at the expense of others. 
Most certainly, wireless is no exception to this rule. In the days before broadcasting and the 
boom in the popularity of wireless, no one ever thought of seeking a landlord’s permission 
before installing wireless, nor, to the best of our knowledge, did landlords ever raise objection 
when they learnt that an installation had been put up. There was then as now, of course, 
the necessity, when putting up an aerial, to have due regard to the structure of the premises 
on which it was erected, and any damage done would, of course, have to be made good at 
the expense of the tenant who put up the aerial; that is a matter which applies in the case 
of any fixture to a building if damage should ensue. 

This new attitude of landlords and property owners generally towards wireless has only 
arisen since the subject became so popular, but now one hears complaints on all sides of 
persons who, in some cases, are prohibited from erecting aerials, and in others are charged 
a sum which is out of all proportion to the risk of damage, particularly when it is remembered 
that any damage must be put right by the tenant. 

It is difficult to understand by what right a landlord can refuse permission to a tenant 
to instal wireless, provided that every precaution is taken that the structure of the building 
shall not be damaged. In our opinion the tenant is not enjoying the full rights of tenancy 
if such permission is withheld. 

Again, no one ever hears of a landlord refusing permission to the tenant to have the 
telephone fixed, and the landlord is never asked in such cases, yet what risks there are in 
connection with the erection of a wireless aerial apply equally well in the case of the 
installation of the telephone, and undoubtedly it often happens that the side pull toa 
chimney stack on which telephone wires are fixed, would be considerably in excess of any 
such strain put on to the structure in erecting a small aerial. 

Just recently we have had brought to our notice cases where as much as a guinea is charged 
annually for permission to put up an aerial, and when one considers that this is far in excess 
of the licence paid to the Post Office, out of which a contribution goes to the Broadcasting 
Company, it seems altogether absurd. 

To the best of our knowledge, no one who has been refused permission or who has been 
exorbitantly charged for it, has yet gone so far as to seek legal protection in the matter, 
but we would very much like to hear from any readers who know of such a case having been 
brought to the Courts. We would also like to hear from readers in any cases where per- 
mission has been definitely refused, or where an unreasonable charge has been made. When 
one speaks of an unreasonable charge we mean to convey that, in our opinion, a very 
small fee would not be unreasonable, but that such a fee should be uniform, as far as possible, 
throughout the country. This would put an immediate stop to the practice which now 
appears to be indulged in, of taking advantage of the development of wireless and its increased 
popularity for a further charge to be made against the tenant, who is already sufficiently 
burdened with enhanced rent. 

We do not advocate that masts and aerials should be erected without any consideration 
of the landlord’s property ; on the contrary, the landlord has no doubt every right to inspect 
and see that the work of installing an aerial has been satisfactorily carried out, and the 
tenant 1s still responsible for any damage which may result, and should therefore take steps 
to ensure himself against such eventualities. 

Another point which, perhaps, may be overlooked by the tenant is that, in all probability, 
the law would decide that a mast or aerial, once permanently attached to a building or mast 
erected on a piece of rented land, would, as a fixture, become the property of the landlord 
in the event of the tenant discontinuing his occupation of the premises. 
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CARD HONEYCOMBS. | 


By FRANK 


OST amateurs, whose pockets 

will not allow the purchase 

of honeycomb and other low 

capacity coils, will have en- 
deavoured to wind coils by hand on formers 
with radiating spokes, and will probably 
have found some disadvantages in this 
method. The windings are difficult to keep 
neat and even when the larger coils are 
reached, on account of the greater distance 
between the spokes as the diameter of the 
coil increases, and because the two rows of 
spokes have a tendency to pull in towards 
one another. Also, unless proper coil plugs 
are used, mounting presents some difficulty. 

For the coils I am about to describe, 
I do not make any claim to electrical 
superiority over the ordinary honeycomb 
coils, but they will be found to be more 
compact, and, in the winding and mounting, 
they do not present the difficulties mentioned 
above. Their capacity is somewhat higher 
than that of honeycombs, but in this respect 
they are greatly superior to slabs and 
solenoids. One point very much in their 
favour is the fact that formers are ready 
to hand, since cardboard and some adhesive 
are the only materials required for their 
construction. 

Each former consists of a number of cir- 
cular cards with slots cut radially, dividing 
them up into an odd number of equal 
sections exactly as for the flat basket coils, 
now so popular. The number of cards 
in each former depends upon the number 
of turns of wire per layer required, and, 
incidentally, the number of slots in each 
card depends upon the number of cards 
used. Thus, coils can be wound, having 
equal diameters but different natural wave- 
lengths, simply by varying the number of 
cards in constructing the different formers ; 
this will be found to be of some advantage 
where space has to be considered. 

The means by which the number of cards 
{and slots per card) is arrived at, is quite 
simple. First, decide the number of turns 
required in the finished coil, and a convenient 
number of layers, and divide the first 
number by the second, the result (obviously 
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the number of turns per layer), halved will 
give the number of cards required. Now, 
the number of slots per card equals the num- 
ber of cards multiplied by 2 or 4, plus, or 
minus I, or more simply— 
slots = cards x 2 (or 4) + I. 

For example, a coil of 120 turns total with 
12 layers gives 10 turns, per layer, i. e., 
five cards, so the number of slots per card 

=5xX2+1=I11 or 9. 

or 5 4 ＋ 1 21 or 19. 
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Fig. 1. The upper figure gives the dimensions for 
the cards. The lower figure shows the cards and 
cardboard separators assembled. 

Any even number may of course be sub- 
stituted for the 2 or 4, but these are sufficient 
for all practical purposes, since a larger 
figure will make the slots too numerous to 
allow the cards to be cut without danger 
of breakage. 

The method of cutting the cards is too 
well known to require repetition here, but 
a drawing is given (Fig. I) showing 
a convenient size of card. All cards must 
be cut as accurately as possible, and all 
exactly alike. A good plan is to draw the 
card shape on paper, and then prick through 
the paper at every point on to the card; 
this will ensure all cards being alike. If 
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thin cards are used, such as post cards, 
it is possible to cut through four at once 
with a sharp knife, whilst keeping the cards 
pressed down on a sheet of glass. 

Having cut the required number of cards, 
next cut from thicker card, which should be 
at least three or four times the thickness 
of a post card, a number of plain discs 
slightly less in diameter than the clear space 
in the centre of the slotted cards. You will 
require one disc less than the number of 
cards. Now glue the discs and cards altogether 
in the following manner: Lay one card 
flat and stick one of the discs exactly in 
the centre of the card; glue the upper side 
of the disc and lay a second card exactly 
over the first, taking care that the slits in 
the two cards exactly coincide. Proceed 
in this manner taking a disc and a card 
alternately until the last card is reached. 
Fig. 1 shows the elevation of a five-card 
former, the dark lines representing the 
cards, and the shaded portion the thicker 
discs separating them. When the whole is 
firmly stuck together the former 1s ready for 
winding. 

Double cotton covered wire is to be 
recommended for these coils, as this covering 
gives slightly more space between crossing 
wires than does silk. 

Start as for simple basket coils by drilling 
a hole through the former in the centre 
space near one of the slots, and passing the 
end of the wire through and bending back 


DIRECTION OF WINDING 
2 3 4 5 6 


BEGINNING OF Vm 

Fig. 2. The method of winding is clearly shown in 
this figure. 

to keep secure. The method of winding 
is best seen from the diagram (Fig. 2), 
which shows a former made up of five 
cards, each having nine slots. For simplicity 
an edge-on view is given, as if the perimeter 
were cut through at one of the slots and 
spread out to show the whole of it at once. 
The slots are numbered from 1 to q, and the 
cards are lettered from A to E. The wire 
is passed through the former at X (Fig. 1) 
to secure the end, and then brought back 
through slot I of card A, slot 2 of card B, 
slot 3 of card C, and so on until slot 5 of 
card E is reached: it is now passed outside 
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one section of card E and returned back 
through 6E, 7D, 8C, 9B, and 1A; this will 
complete one turn. The second turn passes 
through 2A, 3B, 4C, 5D, 6E, 7E, 8D, gC, 
1B, and so on. At the end of the tenth tum, 
the first layer will be complete, and the 
subsequent layers, of course, follow the same 
path as the first. The wire should be kept 


The photograph shows a completed coil with mounting. 
The coil is compact and strong, and quite pleasing in 
appearance. 
quite taut during winding, and the coil can 
be finished off by passing the wire through 
all the cards at a point near the edge (see 
Y, Fig. 1). The completed coil will be com- 
pact and neat, and really needs nothing to 


hold it together, but a thin coating of shellac 


on the outside and edges will prevent the 
cotton covering from absorbing dampness. 

It will be seen that for mounting, similar 
methods as for flat basket coils may be 
employed, and one excellent method was 
shown in The Wireless World and Radio 
Review, No. 208, page 628. 

The winding of these coils may, perhaps, 
appear rather formidable from the fore 
going description, but my own experience 1s 
that they are more quickly wound than ordin- 
ary honeycombs. A little patience is required 
in the cutting of a number of cards, but 
I think that the experimenter will feel 
amply repaid by the compactness and 
neat appearance of the finished coils, for 
any little trouble he may. take in their 
construction. 
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AN EFFICIENT INDUCTANCE. 


By DARTREY Lewis, M. Met. 


HE true wireless experimenter is 

more concerned with devising new 

circuits and trying them out than 

with constructing a piece of wireless 
furniture. It is often a great saving of time 
to him to mount his component parts on the 
top of a board rather than inside a box. 
If each component is arranged so that it can 
be screwed down to a base board and pro- 
vided with terminals or some simple means 
of making connection to it, the same units 
may be used for the construction of an 
endless variety of circuits, and the time taken 
to set up any particular circuit is reduced to 
a minimum. | 

The inductance illustrated in the accom- 
panying photograph has been constructed 
for use in this way. In its design the follow- 
ing points have been kept in view : 

(1) Maximum efficiency (i. e., low resis- 
tance, low self-capacity, and high insulation). 

(2) Ease, speed, and low cost of production. 

The coil, which is wound with 22 S.W.G. 
D.C.C. enamelled wire, on a 3 in. cardboard 
tube, is held in position on a deal base 
5 in. by 23 in. by ; in. by a thin red fibre 
strap. Connection is made to the coil by 
means of brass strips, J in. by 5/16 in. by 
3/32 in., provided with two 4 BA studs. 
These are ex- Government stores, and were 
bought for 28. per gross. Three of them 
are secured to an ebonite strip, 24 in. by 3; in. 
by ; in., by means of wood screws screwed 
into holes a little smaller than the overall 
diameter of the screw. The ebonite strip is 
fixed to one end of the deal base, and also 
serves to secure one end of the fibre strap, 
the other end of which is secured by means 
of a wood screw and washer. The coil is 
separated from the base by a narrow strip 
of empire cloth. 

Having made the coil holder, it is only a 
few minutes’ work to release the fibre strap, 
remove the coil, and replace it by another of 
different wavelength range. 

If desired, tappings may be taken from 
the coil by making twisted loops the required 
number of turns apart during winding. 
These loops are made by baring the wire of 
insulation for about I in. by means of a small 


doubled piece of coarse sand paper. This 
easily cuts away the cotton covering and 
removes the enamel. A twisted loop is 
made of the wire thus bared, and care taken 
that the bare wire does not come in contact 
with the cardboard. If the bottom of the 
twisted loop is pressed into line with the rest 
of the wire with a pair of pliers no bulge in 
the regularity of the winding is produced. 
Connection may be made from any tapping 
point to the third brass strip by means of ‘a 


An inductance made to the design given. The illus- 
tration shows the method of fixing the coil. 


short length of flexible wire attached to a 
small brass terminal, which is made from 
3/16 in. brass rod. Its axis is drilled and 
tapped at one end to take an 8 BA screw, 
and the flexible wire is soldered into the 
other end. At right angles to this hole 
another small hole is drilled to accommodate 
the twisted loop, which is securely held in 
position by screwing up the 8 BA stud. 

The use of D.C.C. enamel wire for winding 
is very strongly recommended, because 
enamel is an extremely efficient insulator, 
and, being waterproof, it is unnecessary to 
shellac or wax either the winding or the 
former. Besides saving time, this materially 
reduces the self-capacity of the coil, and thus 
increases its wavelength range. The D.C.C. 
covering protects the enamel from abrasion, 
and at the same time secures ample spacing 
of the turns, with the consequent reduction 
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in self-capacity. This type of wire can be 
obtained from any reputable firm of wire 
manufacturers, and costs about 4s. 6d. per lb.* 

For convenience in determining the number 
of turns required, the following table has 
been worked out. 


Coils Wound with 22 S.W.G. Enamel Wire 
n 43 in. Former. in. Former. 


| ( ( Wavelength with parallel | 

Leth. induct. oe of 

Turns. cms, mhys. | | 

E 0:0001 o. oog o · oo05 0-001 

| mfd. | mfd. mid. mfd. | 

| 1 — — 

27 3 | 49 | 135 | 225 | 300 410 

| 36 4 93 185 310 400 | 560 | 
45 5 136 | 225 | 380 | 490 | 690 | 
54 6 | 178 260 430 560 790 | 
63 7 220 290 480 630 880 
72 8 260 310 520 690 950 | 
81 9 300 330 560 | 740 | 1,020 | 
90 10 340 350 600 | 780 os | 


The first column gives ; the number of turns 
of wire, the third column the inductance of 


o> Such wire can be obtained from Messrs. P. 
Ormiston & Sons, 79, Clerkenwell Road, E.C.1. 
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the coil, and the succeeding columns the 
wavelength with parallel capacities of 0-0001, 
00003, 0:0005 and o- o mfds. 

When the coil is used in the aerial circuit 
the capacity of the aerial should be added to 
that of a parallel condenser, or if a series 
condenser is used the resultant parallel 
capacity is given approximately by the 


F 
CC l . 
C= CTG where C, = Capacity of series 


condensers in mfds. 


and C,=Capacity of aerial 
in mfds. 


In this connection it should be noted that 
many cheap variable condensers have capa- 
cities much below that advertised, and the 
actual capacity should be measured or 
calculated. For instance, a condenser pur- 
chased by the writer as 0-0005 mfds. had an 
actual maximum capacity of 0-0003 mfds. 

In conclusion it should be mentioned that 
the same type of coil holder may be used for 
longer wavelength coils, which may be wound 
with finer wire on larger formers, or be of the 
lattice type. 


A WORKSHOP TIP. 


SIMPLE LATHE WORK WITH A GEARED HAND BRACE. 


HOSE experimenters who are not 

the fortunate possessors of a 
8 lathe will find that the workshop 

tip here illustrated may be em- 
ployed for a variety of small jobs which 
might otherwise be difficult to accomplish 
neatly. 

For instance, the tapping out of BA nuts, 
rubbing down oversize terminal stems, 
polishing valve legs, terminals, etc., for 
lacquering, may all be quickly and effectively 
carried out by this means. 

The geared hand brace is clamped hori- 
zontally in the vice, and the part to be worke« 
on is gripped in the chuck as shown. The 
handle is rotated by the left hand, and the 
tool or emery cloth applied to the work 
with the right hand. 


before 


Some practice may be ne 
one gets accustomed to working with both 


hands in this manner, but considerable 


dexterity may quickly be acquired. 
J. H. L. 
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AN EASY METHOD OF WINDING 
HONEYCOMB COILS. 


By R. O. CHALLIS. 


N this article I have endeavoured to 
describe a cheap, simple and efficient 
method of winding coils of the honey- 
comb type. ae 
Most readers know that a basket coil 
is much more efficient than a “ slab ” or 
“hank wound coil, but when high wave- 
lengths are reached, a basket coil becomes 
too large to be conveniently handled. If 


- 


serve excellently. Mark two lines round the 
circumference of this cylinder ; in. apart, or 
the desired width of the coil. Cut a piece of 
paper exactly to the length of the circum- 
ference of the wood and fold it in halves 
to get the length of half the circumference. 
Fold one of the halves similarly and then 
fold that half, and so on four times, 
to get 1/16 part of the circumference. This 


Honeycomb coils wound on the principle described in this article. 


fine gauge wire is used the resistance of the 
coil is increased, which is an undesirable 
feature. The duolateral coil, however, does 
not have any such disadvantages, and at 
the same time still has the same low self- 
capacity of the basket coil. It can also be 
made very easily and cheaply by the following 
method, which does not involve any com- 
plicated machine or similar appliance, or the 
use of tools other than can be found in any 
home. The appearance of the finished coils 
can be seen by the photograph, which also 
shows the materials required. 

The former is constructed of wood and 
is 14 inches long, and about 1? to 2 inches in 
diameter. A piece of old curtain pole will 


should have been done very carefully. Mark 
off distances on the two lines equal to 1/16 of 
the circumference, so that a mark on one 
line is in the middle of two on the other line. 
Having done this, get some French nails 


about 1} ins. long, and drill each of the 


positions marked on the lines a little smaller 
than the nails, so that they will fit with a 
little forcing. Fit a nail into each hole. 

Some cardboard tube must now be pro- 
cured to fit on the former. From this cut 
some rings just under ; in. wide, to fit in 
between the rows of nails. 

This finishes the former except for a 
small nail or screw in its side to fasten the 
end of the wire to. One of the cardboard 
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rings should now be placed on the former 
and the nails replaced. Coils should be 
wound with double cotton covered wire of 
about No. 26 gauge. As to the actual 
winding of the coils, the fewer the nails left 
between each wave in the wire the fewer will 
be the turns required to complete one layer 
and thus there will be a consequent further 
spacing of wires. For reference we will 
number the nails from I to I6 in one row, 
and ra to 16a in the other. The four 
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to just hold it together. If the coil be 
shellaced, it is an advantage to have a hole 
drilled through the middle of the former so 
that a pencil or similar article may be put 
through it and be used as an axle to rotate 
the whole above a flame to dry it quickly. 
It should afterwards be baked in an oven to 
get it perfectly dry before mounting. 

The coils may be mounted however 
desired. The writer’s are mounted by the 
gimbal method as can be seen in the photo- 


Oa 10a Va 12a 13a Ida 15a 16a 


Method of winding the coils. 


mounted coils in the photograph are short 
wave coils, tuning up to about goo metres, 
and are wound leaving Io nails between each 
wave, t.e., Start winding at pin No. 1, cross 
to pin 5a and finish the wave at pin Io. 
The two coils on the right of the photograph 
are wound leaving 16 pins between each 
wave, 3.¢., start pin I, cross to pin 8a and 
finish the wave at pin 16. The diagrams 
will make this quite clear. It is difficult to 
make a good coil having more pins than 
18 between each wave. 

The following table is given to enable 
a coil having any desired number of 
turns to be made. If it be a small number 
have, say, 9 or II turns per layer, or if it be 
a large coil, have, say, 13-17 turns per layer. 

Start winding at pin I, in each case. 


| 
| Turns per Cross to Finish 
Layer Pin. Pin. 
| i 
| 
: 9 5a IO 
11 ba | 12 | 
; ww 4 7a 14 : 
15 8a 16 
17 ga 2 


When a coil has been wound it may be 
given either a coat of wax or thin shellac, 
but in either case it must only be enough 


graph. Besides being very easily done, it 
keeps the self- capacity of the finished coil low. 

The contact pieces are made of contact 
studs with the head rounded off and the 


— 


Construction of the coil contact pins. 


threaded part cut down to about 1/16 in. 
long. A small piece of curved brass is then 
drilled in the middle to take the bit of the 
thread remaining. This is put into the 
hole and the end hammered over so that it 
forms a rivet. To this the ends of the coil 
are soldered. A piece of fibre is then made 
the exact width of the coil, a hole is drilled 
in the middle and a small cut made from 
one side to meet it. Put the fibre between 
the brass and the coil and bind it to the 
coil with a thin strip of empire cloth. 
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A NEW SYSTEM OF DUPLEX TELEPHONY. 


By HUCH N. Ryan (5 BV.) 


UPLEX telephony is very little 

used by amateur transmitters, and 

is, in fact, not required for most 

classes of amateur work. But a 
simple and efficient system of duplex, 
which can be adjusted as easily and quickly 
as an ordinary transmitter and receiver, 
would undoubtedly be of use to the amateur 
station. The writer has felt the need of it 
chiefly when he and some other London 
station have been co-operating in working 
with a distant station. For exchanging brief 
notes with the near by co-operating station, 
C.W. is too slow. Ordinary simplex tele- 
phony also wastes time in changing over, 
and they both have the disadvantage (often 
surprisingly noticeable in practice) of mud- 
dling the distant station, who hears your 
carrier or C.W. switching on and off, and 
does not know what is happening. Those 
who have tried it know how much time can 
be wasted if you let your distant station get 
lost.“ 

What is needed, then, is a simple receiver 
which will receive telephony of moderate 
strength while a transmitter is working 
in the same room. 

Many experimenters have succeeded in 
doing this by using their ordinary receivers 
without an aerial. In the case of those using 
loose coupling to the aerial they usually 
try to receive on the closed circuit coil. 
Those using direct coupling have in some 
cases obtained good results by substituting 
a condenser for the aerial and earth, thereby 
bringing the wavelength for given settings 
of the receiver to approximately the same 
as that obtained with the aerial and earth 
connected. 

This arrangement seems to give far better 
results than are obtained by disconnecting 
the aerial and tuning up to the required 
wavelength by adding inductance to the 
A. T. I. Very good results are obtainable 
by this method, provided that the trans- 
mitting and receiving wavelengths differ 
by 15 metres or more, that the transmitter 
employs fairly low power, and that the C.W. 
emitted by the transmitter is absolutely 


pure. Any trace of A.C. or generator hum 
causes a horrible noise in the receiver. 
This method, or one like it, is, I believe, 
the only one in use by amateurs, except the 
usual commercial system of receiving a 
resultant wavelength on several thousand 
metres, which is obviously inconvenient 
for our purpose. 

The problem then, is to get intelligible 
speech out of weak modulated oscillations 
in a Circuit, when very strong oscillatory 
currents are tending to flow in the same 
circuit. Now this is almost the same problem 
with which we are faced in a super-regenera- 
tive receiver, so why not deal with it in the 
same way? In the super we get rid of 
the unwanted oscillations by quenching 
them at frequent intervals. The same can 
be done with the oscillations which the 
transmitter causes in our receiver. At the 
same time, since we have a quenching 
frequency in action, we can push our re- 
ceiver beyond oscillation point, and thus get 
a super receiver. The quenching oscilla- 
tions will then have two frequencies to deal 
with, but in the experiments tried they 
dealt with them quite satisfactorily. 

In the writer’s experiments, a Flewelling 
receiver was used, with an! R valve and 
too volts H.T. This was connected to a 
4-foot frame aerial, the distance between 
the frame and the transmitting inductances 
being only about three feet. The aerial 
lead to the transmitting set passed within 
a few inches of the frame. At first the 
transmitter was worked at about ; watt, 
with the H.T. supply (rectified A.C.) care- 
fully smoothed out. When a telephony 
station of any strength was tuned in on 
the Flewelling, switching on the transmitter 
made no difference to reception. The power 
of the transmitter was increased, and it 
was then found that the receiver had usually 
to be retuned when the transmitter was 
switched on, but there was never anv diff- 
culty in receiving any station which could 
be received with the transmitter turned off. 

The following may be quoted as some of 
the results obtained. 
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With single valve receiver, and 0-4 ampere 
in the transmitting aerial, the following 
telephony stations were easily read :— 
2 NM, 20D, 20S, 2 SX, 5OX, 5 DT. 
2 XR, 5HI, 2 FP, and others. Stations 
like 2 KF, 2 OM, 5 PU, could be read easily 
with 1 ampere in the transmitting aerial. 
On one occasion, with 0°25 in the aerial, 
fairly good telephony was received from 
8 BF, of Orleans. 

Removing part of the transmitter filter 
circuit, and thereby introducing a 100 cycle 
hum into the C.W. did not appear to affect 
reception very much except when the 
transmitter was on full power. Unlike most 
duplex systems, it was unaffected by the 
nearness or otherwise of the transmitting 
and receiving wavelengths, except when they 
were so close as to produce an audible hetero- 
dyne note. 

The chief objection to the system lies in 
the number of different frequencies in opera- 
tion simultaneously. 
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There are four main frequencies involved— 
(1) that of the distant transmitter, (2) that 
of the home transmitter, (3) the hetero- 
dyne resultant of these two, and (4) the 
quenching frequency. 

The inter-heterodyning of these frequencies. 
sometimes causes difficulties, sometimes caus- 
ing a dead spot” on some wavelength, 
and sometimes distorting the speech, but 
adjustment of the Flewelling reaction and 
resistances will usually put things right. 
Finally it must be said that the experiments. 
described were very brief, and the apparatus. 
thrown together very roughly. The writer ` 
had not (and still has not) any experience 
or skill in handling the Flewelling circuit, 
and it is probable that an experienced 
Flewelling fiend, with the time to spare, 
could greatly improve upon the results 
given. It is also quite likely that an Arm- 
strong would give better results than the 
Flewelling, though it would probably be 
more difficult to control. 


A WELL DESIGNED WAVEMETER. 


A well-made wavemeter is an essential part of 
the equipment of every amateur station. In the 
accompanying photograph we illustrate the front 
and inside of the McClelland Wavemeter, known 


APEX 


WAVEMETER 


RANGE | 


RANGE 2 : 


under the trade name of “ Apex.” Great care 
has been taken in the design of this instrument, 
and it should find special favour with the amateur. 


As the illustration shows, the McClelland 
variometer is used and the whole construction 
is substantial. Buzzers used in wavemeters are 


sometimes a source of trouble to adjust, but 


that used in this instrument appears to be an 
exception. The wavelength range is 100 to 
3,200 metres. 
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NOVEL PATENTS AND NEW IDEAS. 


Abstracted by 
PHILIP R. Coursey, B.Sc., F. Inst. P., A. M. I. E. E. 


A Heterodyne Receiver for Reducing 
Interference. 


HEN receiving C. W. by means 


of a valve receiver in conjunc- 

tion with a separate heterodyne 

oscillator a certain degree of 

selectivity is obtained as against interfering 

spark signals or other non-periodic impulses. 

Such interference is not heterodyned to a 

regular beat note unless the disturbance 

is sufficiently powerful to shock or excite 
the aerial. 

By employing a species of double hetero- 

dyning a further selection becomes possible, 

but a still greater degree of freedom from 


90 00 


the wavelength of the incoming signal. 
The other valve, V,, however, is adjusted 
so as to operate at or near saturation, so 
that it acts as a wave distorting valve, 
and thus introduces harmonics into what 
would otherwise be a pure sine wave C.W. 
The tuned loop, La Cy, in its anode circuit 
is tuned to a frequency of say three times 
the frequency of the incoming signal, i. e., 
in the example chosen above, to a frequency 
of 300,000 cycles (1,000 metres). 

These two tuned loops, LC, and La C. 
are respectively coupled to circuits L, 
and L,C, both of which are in the grid 
circuit of a third valve, V} These two fre- 


8 
3 


sjaje seja ajs 


1. 


disturbance is secured if the signal itself 
is made to produce its own heterodyning 
oscillations.* 

The general idea of the arrangement may 
be explained by reference to Fig. 1. In this 
diagram the aerial circuit is shown as 
consisting of the coil L, tuned by the 
condenser C, to the frequency of the incoming 
signals, say 100,000 cycles, which corresponds 
to a wavelength of 3,000 metres. Across 
this tuning coil are connected the grid 
circuits of two valves V, and Vg, one of these, 
Vz, acting as a radio-frequency amplifier 
in the usual way, and having a tuned loop, 


Ca, in its anode circuit which is tuned to 


*British Patent No. 199428, by J. Scott-Taggart. 


quencies, therefore, set up beats, which in 
the case of the example chosen, would have 
a frequency of 200,000 cycles (1,500 metres), 
this beat frequency being as usual the 
difference between the component frequencies 
—t.€., 300,000— 100,000 = 200,000 cycles. 
Circuit CL in the anode circuit of Va 
is tuned to this beat frequency, and is coupled 
to L,, which forms the input to the detector 
valve of the receiver. To L, is also coupled 
the separate heterodyne, which is adjusted 
to produce audible beats with the currents 
of 200,000 cycles frequency, i. e., it is set toa 
frequency of somewhere about 199,000 cycles. 
In the telephones attached to the detector 
valve or to a subsequent amplifier will 
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therefore be heard a beat note corresponding 
to the difference between the heterodyne 
frequency and the 200,000 cycles beat 
frequency. 

The importance of such a method of 
reception arises from the fact that a pure 
harmonic frequency of 300, ooo cycles will only 
be derived from the signal frequency when 
the latter is a steady C.W. signal in the first 
place. Spark signals or other non-periodic 
disturbances will not readily give rise to 
harmonics by the action of the distorting 
valve V, with the result that in such cases 
there will be little or no beat action between 
the fundamental and harmonic currents, or 
in other words the valve V, will not, in such 
cases, be able to set up the resultant beat 
currents of 200,000 cycles frequency. Hence 
only good steady C.W. signals should pene- 
trate through such a receiver if properly 
designed. 

Various other arrangements of receiving 
valves can be designed to operate upon this 
principle, but the above description should 
suffice to explain the general method under- 
lying all such. 


Burndept Key Switches. 


The key switches used for controlling 
the circuits of high and low frequency ampli- 
fying valves in Burndept receiving sets“ 


differ from the key switches used for ordinary 


telephone work in the replacement of the 


flat spring contacts by stiff wire contacts, as 
sketched at CC in Fig. 2, the switch arm 
pressing one or other of the springy contacts 


*British Patent No. 196968, by W. W. Burnham. 
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SS outwards depending upon which way 
the knob is moved. 


The Gambrell Inductances. 

Self capacity in inductances always tends 
to augment the effective losses in such coils 
when they are traversed by high frequency 
currents, and it is therefore important 
to reduce such self-capacity as much as 
possible. Spacing the turns and layers of 


the coil tends to reduce this capacity, 
and therefore to make the coil more eff- 
In the Gambrell 


cient. inductances this 


result is achieved in a manner which is well 
suited to the manufacture of a rigid coil 
structure which will withstand wear and 
tear easily.t l 
The sides of the coil are formed of ebonite 
discs, and the layers are spaced apart by 
ebonite strips which pass through slots 
in the ebonite side cheeks (Fig. 3). By 
spacing out the turns in each layer, and the 
layers from one another in such a way 
that the various coils having different 
number of turns (for different tuning ranges) 
all occupy a constant volume, the spacing 
between adjacent wires is increased in the 
smaller sizes of coil, with the result that 
these smaller coils are particularly efficient, 
since losses due to self-capacity become 
more important at the shorter wavelengths, 
and by this means the self-capacities are 
reduced for the short wavelength coils. 


¢British Patent No. 197140, by A. Onwood. 
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INSTRUCTIONAL ARTICLE FOR THE LISTENER-IN AND EXPERIMENTER. 


WIRELESS THEORY 


XXVI. 


The series has been specially arranged so that the reader who follows 
each section as it appears will have obtained a complete wireless education 
with a minimum of time and trouble, and he will be in a position to 
successfully design his own wireless equipment. 

Recent sections deal with series and parallel circuits, damping, choke 
coils, transformers, and coupled circuits. 


By W. JAMEs. 


51.—Multilayer Coils. 


A. When large inductances are required, 
say about three or four thousand H, which 
is that of a coil about Toms. (4 ins.) diameter, 
by 15 cms. (6 ins.) long, wound with No. 26 
D.S.C., the coil not only becomes bulky, but 
the coil resistance (through the length of 
the wire and the departure from the best 


Fig. 135. A two-layer coil wound upon a former 

AB. There is capacity between each turn and between 

layers, consequently the coil capacity is prohibitively 
high. 


shape ratio) is high, and difficulty is ex- 
perienced with coupling to other circuits, 
not only by magnetic coupling but by 
capacity coupling as well. Consequently 
compactness as well as emoun is now the 
consideration. 

B. Suppose we wind the second layer 
directly over the first (Fig. 135), that is from 
I-10, and back from 11-19. It will be 
noticed there is capacity between each turn 
in the first layer, each 
turn of the second, and 
also capacity between the 
first and second layers. 
The capacities between the 
layers are in parallel; 
thus the coil, so far as its 
capacity is concerned, may 
be reckoned as a con- 
denser, each layer forming 


Fig. 136. one plate. Consequently 
A simple multi- the internal capacity is 
layer coil. very high. 


\ 


The voltage operating to charge the con- 
densers is highest at end A, and smallest 
at end B. The energy, W, of the charge 
stored in a condenser is proportional to the 
voltage squared (EZ) and the capacity (C), 
or = EC,; therefore if the voltage 
across the condenser can be reduced, the 
energy charging the condensers will likewise 
be reduced with a consequent reduction 
in power losses through the bad dielectric. 
A reduction in the capacity is also helpful. 


banked or Telefunken 


Fig. 137. A well - made 
cou. It has five piles or layers. Notice the end 
of the winding (1); the bends in the upper turns 
where the wire is led down to the first layer (2) ; 
the lie of the end turns (3) ; and the grooved former (4). 

The former is brought about by the use 
of Jess turns per layer with more layers, and 
by properly arranging the position of the wires. 
The capacity is reduced by increasing the 
spacing between turns and layers. Thus 
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the capacity of the coil (Fig. 136) is about } 
that of Fig. 135. 

C. The dependence of inductance upon 
the shape of the coil is easily seen. Thus, 
if the mean diameter of the two coils (Fig. 135 
and Fig. 136) are the same, and the lengths 
are the same, the inductance of the four- 
layer coil is nearly four times that of the two- 
layer coil, yet the length of wire required 
is only twice. 


Fig. 138. 

cou B, a five-pile bank winding. Notice the order 

of the turns, indicated by the numbers. Compare 
with Figs. 135 and 136. 


It must be pointed out, however, that 
since the flux density is much greater than 
in the case of an equivalent single layer 
coil, the skin effect is correspondingly 
greater. Therefore, the ratio. of high- 
frequency resistance to low frequency resis- 
tance of an inductance is much greater when 
it is wound with a number of layers, 
irrespective of the style of winding. 

The advantage of the multilayer coil is 
thus demonstrated, apart from the question 
of self-capacity, which by proper design 
may be made very small. 


A slab coil. This coil is machine-wound, and the 
turns are wound from side to side, givinga wave 
winding. 


B 
Coil A is a two-pile bank winding ; 


Another slab coil of litzendraht. These coils are 

ordinarily not used in receivers on account of the 

large losses, but they make excellent high-frequency 

chokes, and are often used when the losses are of 

not great account, but when space is the main con- 
sideration. 


The multilayer coils to be described 
represent the attempts made to produce 
coils of small bulk with small self-capacity 
and losses. 

D. When on account of constructional 
considerations the cylindrical form of coil 
is desired, the wire is often wound to form 
a banked (Telefunken) winding. 

A bank wound coil isillustrated in Fig. 137. 
It has five layers. Sections of bank-wound 
coils are given in Fig. 
138, A and B, and 
Fig. 139. In Fig. 138 
(A) the coil has two 
layers, but the turns 
are arranged in a 
special manner. The 
numbers indicate the 
order of the turns. 
Turn 3 is placed 
immediately over turns 
rand 2; consequently pig 139. A special 
the maximum voltage method of bank winding 
between these turns is whioh, Koperen M al 
that between 3 turns, % fo win 
and the self- capacity WË” previous figures. 
is low. Compare with . 
the two-layer cylindrical winding of Fig. 135. 

If the reader grasps the reasons for the 
peculiar construction of the bank winding, 
he will understand the teason for the special 


Bigitized by Google 
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construction of the coils commonly referred 
to as basket, honeycomb, Burndept, etc. 

Fig. 138 (B) shows the cross section of a 
five-layer bank winding. Notice the first 
layer of five turns is wound, then the second 
layer of four turns, and so on. But the 
ninth turn is wound over the first and second 
turns; therefore the voltage between these 
is that between nine turns, which is 
sufficiently high to make the arrangement 
undesirable. 

Bank windings are therefore unsuitable 
when more than three or four layers are 
required, the self capacity being too high, 
though of course much less than that of 
an equivalent inductance arranged in two 
parallel layers, like Fig. 135. 


10 


l = TOTAL LENCTH 


* 


The arrangement of Fig. 139 suggests 
itself. Here the winding is different, and the 
coil is better, but such a winding is difficult 
to construct. 

E. The inductance may be calculated 
with the formula given in section 49 B above, 
provided the number of turns per cm. 
is made equal to the total number per cm. 
The results would, however, not be accurate 
on account of the fact that the values of 
the factor k only allow for the uneven 
flux distribution when the winding consists 
of a single layer. When more than one layer 
is used, the flux distribution is changed. 
The inductance obtained with this formula 
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is too high, and it is necessary to make use 
of two other factors, p and u when accurate 
results are required. The factors p and yu 
take account of the ratio of the winding 
length to its depth, and the winding depth 
to the diameter. 

Writing the complete formula we obtain :— 

L uH = D = N p u 

where 2D and k have the same meaning 
as before, n = the total number of turns 
per cm. of winding, t.e., the number per cm. 
x the number of layers. 

p =a factor which depends upon the 


ratio -7 when ¢ is the depth of winding in cms. 


u = a factor which depends upon ratio y 


25 


Fig. 140. Curves giving the value of the a p and u which have to be taken into account when 
finding the inductance of a bank-wound coil. 


Bi 


8 


Values of p and yw are given in the curves 
of Fig. 140. 

Of course, it is not necessary to work out 
the first part of the formula (r?D?n?lk). 
This may be obtained as in the case of 
single layer coils direct from the curves on 
pages 696 and 697 August 22nd issue. 

Similarly, when designing bank-wound 
coils, roughly work out the design from the 
curves, afterwards allowing for the factors 
p and u. 

Example. We want to find the inductance 
of the bank-wound coil of Fig. 141. There 
are four layers. A wire is used which 
winds five turns per cm. ; therefore n=5 x 4 
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and n?= 400. The depth of winding is a 
little less than four times the wire diameter 
(0-2 cm.), on account of the turns bedding 
between the lower turns, say by 4 the wire 
thickness. Hence the winding depth is 
(4x2) — $ (4x2) = 0-7cms. The diameter 
is 8 cms., and the overall length 10 cms. 


a 
Fig. 141. A coil of this size, wound with five turns 
per cm., has an inductance of 1677 UH. 


From the curves on page 696, corresponding 
L 
with D = 8 and l = 10, we find 3 = 4:66. 


Therefore 
L = 4:66 x 400 = 1864 uH. 
This quantity must be multiplied by the 
factors p and . From Fig. 140 the value 
of p corresponding with 7 = o> = 0°08, 


and the value of u corresponding with 
t o7 
D — g = 0°92. 
Consequently the true inductance is 
1864 X 0'98 X 0-92. 
= 1677 u. 
F. A variation in inductance is ob- 
tained as before, namely, by providing tap- 
pings from suitable points of the winding. 


Fig. 142. To easily make tappings. the coil may 
be wound in sections. This construction gives less 
coil capacity and losses. 


To easily make the tappings, the winding 
may be divided into sections (Fig. 142.). 
There is then the advantage that the self- 
capacity and losses are reduced, but the 
remarks concerning the effects of the unused 
part of the coil upon the used portion 
(section 48) apply here with equal force. 
Plainly, bank windings are not suitable 
when large inductances are required. 


52.—Plug-in Coils. 

A. It is clear, from an electrical point 
of view, that it is better to provide a coil 
with the correct inductance, and to change 
that coil if a different inductance is required. 

Such coils are constructed with the ends 
of the winding terminating at contacts; 
generally those of a plug. Hence they are 
designated collectively as plug-in cois. A 
socket or mounting is used to accommodate 
the contacts attached to the coil, which is 
generally self-supporting. Changes of in- 
ductance are then easily made by simply 
removing one coil and substituting another. 

Such an arrangement, though expensive 
when a number of coils suitably mounted 
are required, provides an additional ad- 
vantage in that it is so easy to mount two 
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Fig. 143. A multilayer coil with lower capacity 

than one wound like that of Fig. 136. Notice the 

difference in the windings. When the coils are thin 
they are called “slab ” coils. 


or more coils in a coil holder with variable 
coupling between them. 

B. Not being now troubled with dead 
end losses, plug-in coils are designed to 
provide the inductance with a minimum 
resistance and self-capacity consistent with 
reasonable dimensions. 

From the previous remarks it is clear 
that multilayer coils wound as shown in 
Fig. 136, which may be called slab coils, 
are of little value on account of their high 
internal capacity. The capacity will be 
reduced, though by winding the coil after 
the fashion of the bank-wound coil of Fig. 139, 


ye, 


* 
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but placing the turns so that the wires 
rest on each other, giving straight sides. 


-= ~ 
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Fig 144. Showing the construction of a Burndept 

coil. A is a section. B shows the first layer, and 

C the second layer. Then another layer is wound 
as at B, and so on. 


Such a coil would be constructed by 
winding the wire in layers with the aid 


Fig. 146. 


Fig. 145. An amateur-made coil wound like Fig. 144, 


on a former such as Fig. 147. 


of a former (Fig. 143), and the result is a very 
compact inductance, although its capacity 
is much higher than need be. 

If a coil of this description were wound, 
there would naturally be lumps in the 
layers, due to the wire passing from the 
end turns back to the other side of the former 
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The left-hand photographs show an end view and a side view of a Burndept coil. Notice 


the loops (1) formed at the side by layer C, Fig. 144; the spacing of the layers, and the turns which pass 


from side to side (C Fig. 144) marked 5. 


held to the plug by binding the strap 2 with tape. 


separators A. 


The coil former is marked 4, and the plug 3. 


The coil is 


The right-hand photograph illustrates the special 
winding of the Efficiency coils of Messrs. Gambrell Bros. 


The layers are spaced as at 1, by the ebontte 


The turns of the layers are spaced as at 2, by the slots in the separators. 
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to begin the fresh layer. Thus the layer 
I to 8, Fig. 143, is wound; then the wire 
passes across this layer to commence the 
second at turn 9. 

Thus the coil would look clumsy ; but if 
the wire at the end of the first layer is wound 
back and forth across the coil around the 
circumference, the second layer will not 
uneven. 

C. This type of coil is shown in 
the drawings of Fig. 144, and the photo- 
graphs of Figs. 145 and 146. It is 


Fig. 147. The former used in the construction 
of home-made coils, such as Figs. 144 and 145. 


generally called a Burndept 
coil. The coils are wound 
upon a former consisting of 
a cylinder, say 2 ins. in 
diameter, with two rows of 
removable pegs, Fig. 147. An 
odd number of pegs, is used, 
and those in one row lie 
opposite the spaces of the 
other. To construct a coil, 
the first layer is wound in a 
straightforward fashion (B, 
Fig. 144), then the wire is 
wound forth and back across 
the_surface of the layer round 
the, pegs (C, Fig. 144). The 
second layer is commenced 
over the beginning of the first 
layer, and so on. After the 
coil is wound and the ends 
secured, the pegs are removed. 
The coil, it will be noticed, 
has projections on each side 
where the wire passed round 
the” outside of the pegs. 


Fig. 149. 
coil. 
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Since the layers are spaced by the wire 
thickness, the coil capacity is lower than in 
the arrangement of Fig. 143. Unfortunately 
the loops themselves, and also the wires 


The cheeks of the former are of wood, 
pins Y. The turns and layers are spaced through the use of the 
separators X, shown larger in the upper drawing. This was probably 


Fig. 148. The layers of this coil are spaced with 
string. The turns in the layers are not spaced. 


which are wound back and forth across 
the coil, help to keep the capacity high. 
Coils of this type are not machine wound. 
D. Instead of spacing the layers with 
the wire used in the coil itself, other methods 
are employed. A coil with the turns spaced 


The coil designed by Prof. Morecroft, called a Morecroft 


held apart with wooden 


the first coil of its kind. 
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with string is shown in Fig. 148. Probably 
there is little advantage over the arrange- 
ment of sectron C, on account of the power 
losses in the separators. 

E. A machine-wound coil is called the 
“ Giblin Remler ” coil. The arrangement is 
similar to those just described, but the 
layers and the turns are spaced with 
cotton, which is run on by the machine 
along with the wire. These coils are very 


An amateur constructed coil like that 
of Fig. 149. 


Fig. 


150. 


solid and compact, and, it is stated, have 
lower high-frequency losses than either 
the coils of section 52, C or D. 

F. A further improvement may be ob- 
tained by spacing the turns and the layers. 
The drawing of Fig. 149 shows the con- 
struction of a coil designed by Prof. More- 
croft. The coil with dimensions given has 
an inductance of 10,000 AH. It has 10 layers, 
the air space between layers being 0-16 cms. 
Prof. Morecroft gives some interesting data 
of these coils. When wound with No. 26 


Improving Condenser Tuning. 


A convenient method for providing critical 
adjustment of variable condensers and other 
instruments fitted with dials is shown in 
our illustration. The length of the ebonite 
spindle to which the indiarubber is at- 
tached permits of fine adjustment being 
made without bringing the hand so near 
to the instrument that tuning would be 
affected. The ring is sufficiently thick 
and pliable to allow the device to be 
operated on a dial which may not be 
mounted perfectly true. 
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the direct current resistance was 
21 ohms; and the resistance at 100,000 
cycles had increased to 415 ohms. With 
No. 22 wire, the resistance increased from 
6-7 to 267 ohms. 

G. Coils built upon the Morecroft principle 
are manufactured in this country, and are 
called“ Efficiency inductances.” The con- 
struction is shown in the photograph 
of Fig. 146. The outside dimensions of all 
the inductances forming a set are the same ; 
consequently those coils with the smallest 
inductance have the largest spacing between 
turns and layers. 

As an example, the constants of some of 
these coils are given below :— 


wire, 


Self-Capacity, Inductance, 
Coil. micro-micro-. | micro-henries. 
| farads. | 
| | 
A 4 go i 
5 j 5 200 
G 6 ! 440 
D 6 | 900 
E 8 2.250 
F | 9 6,600 
G II | 12,800 
H 14 36,500 


An amateur constructed coil after the 
same principle is shown in Fig. 150. 

Other constructions following the same 
principle suggest themselves. 
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The device for critical adjustment of variable 
condensers. 
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A NEW APPLICATION OF WIRELESS 


An Effort to Speed-up the Motor Breakdown Service. 


IRELESS, particularly since 
the development of the wireless 
telegraph, is continually finding 
new applications in different 
branches of industry. It was very natural 


that, in the early days, the first and fore- 
most application of wireless was for com- 
munication between ships at sea and the 
shore, and it is not surprising to find that 
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Figs. 1 and 2. 
The repair lorry 
showing aerial 
and receiving 
apparatus. 


now, more and more, wireless is being pressed 
into service as a means of communication 
not only between fixed stations and ships 
at sea, but also between fixed stations on 
shore and aeroplanes, airships, moving 
trains, and motor vehicles. A short while 
ago accounts were published describing 
the value of wireless in connection with 
moving vehicles employed by the Police 


Force whereby these vehicles are kept in 
touch with headquarters at Scotland Yard 
and receive their instructions whilst en route. 
Just recently we have had the opportunity 
of observing interesting experiments in 
another application of wireless telephony. 
When a repair lorry, attending to break- 
downs of motor vehicles on the road, leaves 
its headquarters, considerable difficulty has 
been experienced in the past owing to 
the fact that, with each breakdown to be 
attended to the lorry has had to return 
to headquarters in order to receive 
instructions as to where to proceed for 
the next hospital case. Mr. J. A. Wood- 
hams, of the Park Motor Co., Ltd., 
has found a way out of these difficulties. 
Having been keenly interested in wireless 
over a number of years, he has installed 
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at his headquarters a transmitting and 
receiving station, and has equipped a 
repair lorry with a wireless receiver. 
By arranging that an operator on the 
repair lorry shall listen in at a definite 
time, say once every hour, it is now possible 
for instructions to be given without the neces- 
sity of the van returning to headquarters, 
perhaps only to be sent out again to a break- 
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Fig. 3. A closer view of the receiving apparatus. 


down case which may be within a very 
short distance of the locality last visited. 
The operator can be one of the personnel 
of the repair lorry who has received just 
sufficient instruction in wireless to be able 
to operate a receiver, very little of his time 
being taken up since he only listens in for a 
few minutes at intervals. 

The accompanying illustrations show the 
transmitting station at the garage and the 
receiving gear on the repair lorry. 

At a recent demonstration the repair 
lorry was sent away to a breakdown. Later 
on particulars of another breakdown, arranged 
for the test, were sent. During the test 
2LO was transmitting, and the repair 
lorry was about one mile and a half from 
2 LO, and three miles from the garage. 
The instructions were properly received 
with the ordinary receiving apparatus, 
and also using the loud speaker with Western 
Electric power amplifier. 

Fig. x shows the aerial fitted to the lorry. 
It consists of four copper strips slung between 
insulators held by movable masts. 

The receiver shown in Figs. 2 and 3 was 
Supplied by Messrs Gambrell Bros. The 


three-coil tuner may be seen on the left 
of the photographs. The amplifier has one 
stage H.F. (tuned anode) rectifier, and two 
note magnifiers. The anode coil may be 
seen fixed behind the valves. 

The transmitter which is located at the 
garage is shown in Fig. 4. The choke control 
method of transmission is used, one valve 
operating as oscillator and the other as 
modulator, the transmitter being built from 
parts. It will be noticed that Ever Ready 
dry cell batteries are used, and these are 
preferred to a motor generator, not from the 


The transmitter apparatus situated at 
the garage. A 


Fig. 4. 


point of view of cost, but because of their 
reliability and the fact that they require 
very little attention and are therefore 
suitable for firms without a skilled operator. 


QUESTIONS AND ANSWERS: AN IMPORTANT NOTE! | 


Owing to the large number of questions submitted and the limited amount of space which can be allotted 
to this section of the journal, it is not always possible to make the replies as full as we would wish, and there 


is bound to be some delay in publishing the answers. 


It is felt readers’ interests will be best served if all replies are sent through the post. 


On account of the 


additional expense through the extra work involved in the preparation of diagrams and the replies, a small 


charge will be made to help defray the cost. 


To meet the needs of those who would rather not pay the charge, a free Questions and Answers Coupon will 
e placed in the advertisement columns of the first number of each month, and one question will be answered 
free through the post if the question is accompanied by this coupon and a stamped addressed envelope. This 


free coupon is valid for the current week only. 


Commencing with questions sent in with the coupon contained in this number, all replies will be sent through 
the post, and every question sent in must, as in the past, be accompanied by the current Questions and Answers 
coupon and a postal order for the amount of 1/-, or 3/6 for a maximum of four questions. 

When use is made of the free coupon, which is only valid for the week following the date of issue, a stamped 


addressed envelope must be enclosed with the question. 


De Published. 


Only those questions which are of general interest will 
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Wireless Club Reports. 


Contributions to this section are welcomed. 


Reports should be as concise us possible and should 
record the most interesting features of each meeting. 
The Editor reserves the right to edit the reports 
when necessary. Papers read before Societies 


will receive special consideration with a 
view to publication. 

è um —¶ — i = 

An asterisk denotes affiliation with thel Radio 
Society of Great Britain. 


The Bristol and District Radio Society.* 

An ordinary meeting of the Society was held on 
Friday, September 14th, at the Physics Lecture 
Theatre, Bristol University, when a lecture on aerials 
was given by Mr. A. E. Siddons-Wilson, and the 
future policy of the Society was outlined. 

The first smoking concert and wireless demonstra- 
tion has been fixed for Friday evening, September 
28th, and will take place at the County Ground 
Hotel, Bishopston. As the seating accommodation 
is limited it is hoped that early application for 
invitation tickets will be made by the members on 
behalf of themselves and their friends to the hon. 
secretary. 

In addition to the series of lectures and wireless 
demonstrations the committee are hoping to make 
arrangements whereby they can fix up a workshop 
for the use of their members at which workshop 
members will be able to carry out tests and generally 
discuss wireless matters from the practical side 
with other members of the society. 

A further item of considerable interest to the 
members is that a visit is being arranged to the 
Cardiff Broadcasting Station of the British Broad- 
casting Company. The date of the visit has not 
yet been fixed,but will take place in the near future, 
of which an announcement will be made in due 
course. peor > 0 wo, ee 

It is expected that the membership of the 
Society will increase by leaps and bounds as soon 
as the Bristol Relay or Land Station of the Bristol 
Broadcasting Company is open, which opening 
is anticipated to take place at an early date. 

Hon. Secretary, Mr. A. S. Harvey, 6, Woodleaze, 
Sea Mills, Bristol. 


Ilford and District Radio Society.* 


On September 6th Mr. G. F. Hearn gave a lantern 
lecture on Post Office Telegraphs.“ After referring 
to some of the interesting exhibits contained in 
the Post Oflice Museum, Mr. Hearn, with the help 
of some very excellent slides, described the various 
methods used in handling the telegraphic traffic. 

Hon. Sec., L. Vizard, 12, Seymour Gardens, 
Ilford. 


Hackney and District Radio Society.“ 


At the weekly meeting on September 13th, a long 
discussion took place regarding the three-day 
exhibition and demonstration the Society is holding 
on November 2ist, 22nd and 23rd, at the Clapton 
Palais de Danse. 

The public will be agreeably surprised when full 


details of speakers, attractions, etc., are announced. 
Hon. Sec., 66, Ballance Road, Homerton, E.9. . 


Newcastle-on-Tyne Radio Society.* 


The annual general meeting of the Society was 
held on September 6th last. The following officers 
were elected: President, Dr. R. H. Smallwood; 
Secretary, Mr. Colin Bain; Assistant Secretary, 
Mr. R. W. Smith. Committee, Mr. Burdis, Mr. 
Dixon, Mr. Fabian, Mr. Head, Mr. Hartley, Mr. 
Clague. Librarian, Mr. Fabian. 

Mr. Burdis read out the balance sheet for the 
twelve months. This showed a balance forward 
of £11 18s. 6d. 

The Society will resume the regular weekly meet- 
ings on Monday evenings, beginning with Monday, 
October lst. Members please note subscriptions are 
now due. 

Hon. Sec., Mr. Colin Bain, 51, Grainger Street, 
Newcastle-on-Tyne. 


Kingston and District Radio Society.* 


A meeting of the Kingston and District Radio 
Society was held on September 4th, Mr. T. W. 
Bloxam, M. I. E. E., being in the chair. A lecture 
on The Electrical Properties of Selenium,” was 
delivered by Dr. Fournier D’Albe. 

The lecturer stated that selenium was first dis- 
covered one hundred years ago by a Swedish 
chemist, but it was not until fifty years later that 
it was put to a commercial use, when it was em- 
ployed as an insulator. It was subsequently found 
to be unreliable for this purpose, however, its 
insulating properties being variable, and after long 
and careful observation it was noticed that the 
substance was a better insulator at night than during 
the day. 

After this remarkable discovery it was the subject. 
of exhaustive laboratory experiments, and it was 
found that when placed in circuit with an electric 
current and suitable measuring instruments it 
allowed a minute current to flow whenever exposed 
to light. 

Several selenium cells which the lecturer had 
made were passed round for the members’ inspec- 
tion. A cell consisted of a piece of fine-grained 
porcelain, about an inch square, and an eighth of an 
inch thick, upon which was deposited a layer of 
graphite from a soft pencil. As many fine grooves 
as possible, about one sixty-fourth of an inch apart, 
are cut in zigzag fashion in the graphite with a 
diamond. The porcelain, together with a piece of 
selenium, is then heated, and on reaching the 
correct temperature the selenium liquifies, and with 
careful manipulation can be made to run into the 
grooves. The heating requires a certain amount of 
practice, however, for if overheated the selemum 
rapidly vaporises. 

He described an instrument of his invention to 
enable the blind to read, called the optophone, which 
directed a beam of light on to the printed matter, 
and, in turn, the paper reflects light of varying 1m- 
tensity, according to the shape of the letters, on to 
the selenium cells. The cells operate an electnc 
current which is heard as a musical] note in the 
telephones. 
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In acknowledging a very hearty vote of thanks 
Dr. Fournier D’Albe stated he hoped to speak before 
the Society again in the future. 


The Lewisham and Catford Radio Society.* 

On Thursday, August 30th, Mr. R. J. Stanley gave 
a very instructive lecture entitled Armstrong and 
other Supers,” and concluded by saying that the 
recent discovery of these super circuits shows that 
such things are still in their infancy and he told 
the members that when anything strange happened 
in their receiving sets, they should set themselves 
the pleasant task of discovering the cause of such 


happening, and that if they did this then the country 


would one day, perhaps, sing the praises of a set 
which bore their name. 

Hon. Sec., F. A. L. Roberts, 43, Adelaide Road, 
Brockley, S. E. 4. 


Streatham Radio Society.“ 

The opening meeting for the winter session of 
the above Society was held on the 12th inst., 
when an excellent paper on “ Distortion in Radio 
Telephony was given by Mr. H. A. Thomas, M.Sc. 
The paper, which was illustrated by lantern slides 
and blackboard diagrams, dealt with all forms of 
distortion in every portion of radio apparatus from 
the microphone to the telephone receiver, and the 
lecturer showed by means of curves how far the 
practical curves gained differed from the true 
acoustic curves required. Again, it was pointed out 
what a truly unsatisfactory piece of apparatus the 
diaphragm was, whether used in a microphone or 
receiver. The discrepancies of transformers and 
valves were also referred to, while a few remarks 
upon loud speaker design were most carefully 
noted. The lecturer further gave hints regarding 
possible lines of improvement and left the experi- 
mental members with plenty of food for thought. 
A hearty vote of thanks to Mr. Thomas concluded 
the evening. 

The winter programme of the Society includes 
lectures by many well-known radio and other 
scientists, and promises to be most successful. 
Full particulars and dates, together with information 
relating to membership, can be obtained from the 
Secretary. 

Hon. Sec., S. C. Newton, A.M.I. E.E., “ Compton,” 
Pendennis Road, S.W.16. 


The Thames Valley Radio and Physical 
Association.* 

The second annual general meeting of the above 
Association will be held on October lst, 1923, at 
8.15 p.m., at The Hut, Wigan Institute, Mortlake. 

All members are specially asked to be present. 

Any new members in the districts of Richmond, 
Kew, Twickenham, Barnes and Mortlake will be 
welcomed. 

Hon. Sec., Eric. A. Rogers, 17, Leinster Avenue, 
East Sheen, S.W.14. 


Derby Wireless Club.* 

An extraordinary general meeting will be held 
in the new club room at the above address on 
Thursday, September 27th, at 7.30 p.m. :— 

To receive entries for, and discuss the competition 
in connection with fading of signals. 

To settle the question of receiving apparatus for 
the club room and to arrange when the room will 
be open to members for working such apparatus 
if it is decided to instal same. 
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To form an elementary wireless instruction 
course. 

To form a Morse practice class. 

To discuss the library and to decide on the pur- 
chase of new books. 

Will all members kindly note that they are 


requested to sign the attendance register on entering 
the club room. 


Bournville Radio Society. 

The opening meeting of the Session will be held 
on Tuesday evening, September 25th, in the 
clerks’ dining room, to commence at 7.15 p.m. 
prompt, when a lecture will be given on The 
Design of Broadcast Receivers,” by Mr. W. Forbes- 
Boyd. 

The Men's Council have kindly arranged for the 
Society to have the use of the clerks’ dining room 
on alternate Tuesday evenings throughout the 
session. Meetings to commence at 7.15 p.m. 

The Board have kindly granted permission for a 
permanent aerial to be erected from the clerks’ 
dining room to the Youths’ Club. This will 
enable members of the Youths’ Club Section of the 
Radio Society to have wireless demonstrations from 
the Youths’ Club. 

Members of Bournville Radio Society are invited 
to visit the University on Saturday, October 20th, 
1923 (free Saturday ). 

Hon. Sec., A. P. Hutchinson. 


Tottenham Wireless Society. 

“ Accumulators ’? was the subject of a lecture 
given by Mr. W. Hulbert, on September 12th. 

The lecturer used demonstration models kindly 
loaned by Messrs. Peto & Radford, to show the 
construction of a cell and exhibited positive and 
negative plates. 

After explaining the cause, avoidance and 
removal of sulphate, buckled and sulphated plates 
were shown as “ horrible examples.” 

Mr. Hulbert gave good advice on efficient 
maintenance of an accumulator. A demonstration 
of an accumulator H.T. battery of 1 amp. hour 
capacity, and an anode converter (kindly loaned 
by the M.L. Magneto Syndicate) for obtaining 
H.T. supply from an L.T. battery, gave fine results. 
For multivalve sets the steady H.T. current 
obtained by these methods render them invaluable. 

Hon. Sec., S. J. Glyde, 137, Winchelsea Road, 
Bruce Grove, Tottenham, N.17. 


South Shields and District Radio Club. 

Although during the summer months the above 
club has been fairly inactive, the winter session 
programme promises good fare to its members. 
Already weekly papers on wireless and general 
electrical subjects have been arranged, together 
with visits to local works and stations. Papers 
will be read on Wednesday evenings, com- 
mencing at 7.45 p.m. Friday evenings will be 
devoted to one hour’s buzzer work, followed hy 
apparatus testing and should the latter prove 
successful a special evening will be devoted to it. 

Application for membership should be made to 
Hon. Sec, W. Smith, High Dock House, South 
Shields. 

On Wednesday, September 26th, a visit to 
N.E. Wireless Schools has been arranged, where 
Marconi, Telefunken, Poulsen and other commercial 
apparatus will be demonstrated. 
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CORRESPONDENCE 


The Radio Society’s Representation Scheme. 


A Constructive Criticism by the Radio Society 
of Highgate. 


The following letter addressed to the Radio Society 
of Great Britain has also been forwarded to this 
Journal with a request for publication :— 


Dear SIR, —A meeting of my Committee was 
held on August 29th when your circular letter of 
July 30th was fully discussed, and I was instructed 
to write to you as follows :— 


My Committee fully appreciate the spirit of 
co-operation which has prompted the Committee 
of the Radio Society of Great Britain to formulate 
a scheme whereby the affiliated Societies may be 
represented on the Central Committee. We realise 
that the proposal put forward is only of a temporary 
and preliminary nature, but we feel, however, that 
the scheme is utterly inadequate, and that very 
little benefit will be gained thereby by the provincial 
Societies. An organisation calling itself the Radio 
Society of Great Britain should be a national 
organisation, and should truly represent the whole 
of Great Britain. My Committee feel that the 
Radio Society of Great Britain, having recently 
changed its name, has thereby increased its 
responsibilities, but nevertheless in reality the 
Society is still the Wireless Society of London, 
and the addition of four new members to the Com- 
mittee of that Society is not sutlicient to raise the 
status of the Wire’ess Society of London to that 
of what should be the Radio Society of Great 
Britain. We do not wish to interfere in any way 
with the affairs of the Wireless Society of London, 
but since that Society has ceased in name, we feel 
that the executive of the organisation that has 
taken its place, should be drastically altered. The 
suggestion that one individual can represent the 
sixty (or thereabouts) Societies comprising the 
Eastern Group is ludicrous in the extreme, however 
capable that one individual may be. 


My Committee consider that the whole existing 
organisation needs to be completely remodelled, 
and that a true Radio Society of Great Britain, 
with headquarters in London, should be formed. 
Realising that constructive alternatives are more 
helpful than destructive criticisms, we have drafted 
a scheme which we consider would have the desired 
effect of giving every affiliated Society in the 
kingdom the opportunity of direct representation 
on the Committee of a national organisation such 
as the present Radio Society of Great Britain 
claims to be, but which, in its present state, even 
with the addition of the suggested four representa- 
tives, it can never be. 


The proposal which my Committee wishes to 
submit is briefly as follows :— 


The British Isles to be divided into four 
Territorial Groups, as suggested by the Radio 
Society of Great Britain, t.e., Eastern, Western, 
Southern and Scotland. This number of divisions 


may not prove adequate, but it will suffice for 
the sake of argument. Each of these Territorial 
Groups to nominate three representatives to a 
‘Central Committee, which has its headquarters 
in London. There would thus be 12 members 
in the Central Committee, and this number 
could perhaps be increased by four independent 
members, taken from the present Committee 
of the Radio Society of Great Britain, who are 
specially qualified to conduct negotiations with 
the Post Office and other authorities. 


Each Territorial Group to consist of a number 
of Sub-Groups, the number depending on the 
number of individual Societies comprising the 
Territorial Group. We would suggest one Sub- 
Group for every ten Societies in the Territorial 
Group, e.g., there are nearly 60 societies in the 
Eastern Group, and there should, therefore, be 
six Sub-Groups in the Eastern Group. 


Each Sub-Group to send one representative 
to the Group Committee. In this way the 
Eastern Group Committee would consist of 
six members, the Western Group Committee 
would consist of five, and so on. 

Each Sub-Group, as already stated, to consist 
of ten individual Societies, each Society to send 
one representative to its Sub-Group Committee. 
Each Sub-Group Committee would, therefore, 
consist of ten members, and every affiliated 
Society in the Kingdom would have direct 
representation on the Sub-Group Committee. 
We fully appreciate that such a scheme would 

entail a large amount of initial organisation, and 
it would be necessary for the Central Committee 
to have a full-time salaried Secretary. If such a 
scheme were adopted, we feel convinced that it 
would receive the vigorous support of all the 
Societies, whether at present affiliated or not, and 
in return for the great advantage of direct repre- 
sentation they would doubtless be prepared to 
subscribe to the Central Funds at the rate of say, 
6d. per member, with a minimum fee of one guinea. 
We consider that a fee of ls. per head, as suggested 
at the last Annual Conference, is excessive. 


We realise that the whole question is fraught 
with great difficulties, but unless some such scheme 
as outlined above is adopted, the Radio Society 
of Great Britain will. never receive the whole- 
hearted support that it desires. 

In conclusion, with a view to encouraging other 
Societies to put forward concrete proposals for the 
organisation of a body which will be a Radio 
Society of Great Britain in fact as well as in name, 
and knowing that the Radio Society of treat 
Britain welcomes a full expression of opinion, 
copies of this letter have been sent to one or two 
wireless journals with a view to publication. 


I remain, dear Sir, 
Yours very truly, 
J. F. STANLEY, 
Hon. Secretary, Radio Society of Highgate 
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Notes and News 


Reception of WDAP (Chicago). 

Mr. J. L. Mitchell, of The Manse, Mauchline, 
Avrshire, reports reception, in addition to WGY, 
of WDAP, Chicago, on approximately 360 metres, 
from 04:15 till 04-50 on the morning of Sunday, 
September 9th (B. S. T.). 


The Dutch Concert from PCGG. 

We hear that the transmissions from PCGG 
conducted by the Nederlandsche Radioindustrie 
have been temporarily discontinued as from 
September 9th. The reason given is that, as a 
result of a complaint from a neighbouring resident 
with regard to the noise created by the motor 
generator, the authorities have closed the station 
and sealed up the apparatus. Naturally, the owners 
of the station are appealing against this high 
handed treatment, but nevertheless it is expected 
that it will not be possible to resume the concerts 
before the end of October. 


Distortion in Valve Receiving Circuits. 

It is regretted that an error appeared in Part 2 
of this article (Valve Detectors), September 12th 
issue. On page 791, col. 1, line 12, Fig. 6 should 
read Fig. 3; and on page 792, 8th line after the 
diagram, Fig. 4 should read Fig. 1. 


Reception of American Stations. 

A large number of reports continue to arrive of 
reception of American Broadcasting Stations, and 
these are now so numerous that it will not be possible 
to refer to them individually in the columns of this 
journal. In addition, reception by several stations 
is reported of American amateur transmitters. 

Mr. J. Ridley who, it will be remembered, was 
one of the first to report reception of American 
broadcasting stations last year, has recently been 
at it again, and we have received the following 
list of American amateur stations heard on the 
night of September 9th :— 

4FT, 2 AG, 1 BDT, 1 AW, 1 BD, 3TJ, 

1 ABS, 2SP, 8 ASL, 1 CPN, I CMP, 2II, 

4 GX, 2 WR, 2CQ, 2 AGS, 7 BCT, 8 CEO, 

1 BWF, 8 BCI, 3 BDB, 1 ACU, 8 GA, 1 ARF, 

5 EV (spk.), 1 BSF, 2FP (TT). 

This reception was preceded by excellent strength 
of WGT on a loud speaker. Mr. Ridley’s receiving 
station is located in South London. 

Mr. W. E. F. Corsham (2 UV), of Harlesden, 
reports reception of 1 AR and 4 FT (both American 
stations) in the early morning of September 13th. 
He also reports reception of several other stations 
at about 6 o'clock on the morning of the 17th 
(i.e., approximately an hour after daylight here), 
he received a message complete except for one word 
from 1 FB working to 2 AG on spark. Considering 
that all these stations were received on two valves, 
and 1 FB was good strength even on one valve, 
Mr. Corsham expresses the view that it should not 
be by any means impossible to receive American 
stations during periods of daylight all the way 
across, 


Mr. W. R. Burne, of Manchester, reports further 
reception between September 5th and 9th of a 
very large number of stations, including telephony 
from 5 ZA and reception of a A.R.R.L. broadcast 
message, Which Mr. Burne believes is the first ever 
received in this country. 


A New Broadcasting Station to Listen for. 

Mr. Ralph Bates, of Lincoln, and Mr. G. T. 
Sindall, of Newark-on-Trent, both report reception 
of a station on about 520 metres. which called 
Hello! Hello! Stockholm? Christiania Radio 
calling.“ It is stated that the musical selection 
which followed was exceedingly good, and reception 
in Lincoln was with only one valve, whilst Mr. 
Sindall was using a three-valve set, and the strength 
of the signals was about R.7. 


Radio Transmitters’ Society. 

As announced in the last issue, a meeting took 
place on September 19th at King’s College, Strand, 
of those interested in the formation of a new society 
for holders of transmitting licences. The temporary 
formation committee, under the chairmanship of 
Captain Ian Fraser, submitted to the meeting the 
constitution which they had prepared, and this was 
discussed and adopted with some modifications. 

The election of officers and committee then took 
place, Captain Fraser being unanimously re-elected 
as chairman. After nominations for the committee 
had been made, the following were elected :— 
W. K. Alford, F. L. Hogg, Drysdale Kilburn, 
G. Marcuse, J. E. Nickless, J. A. Partridge, 
H. S. Pocock, E. J. Simmonds, H. S. Walker. 


Informal Meeting of the Radio Society of 

Great Britain. 

The first informal meeting of the present session 
was held on Thursday, September 20th, in the 
tea-room of the Institution of Electrical Engineers, 
at 6p.m. An entirely informal and enjoyable 
discussion took place on short wave transmitters, 
opened by Mr. Maurice Child. A number of those 
present took part in the discussion, relating their 
experiences with short wave transmission. 

The interest displayed in this, the first of the 
informal meetings, indicates that they are likely to 
be very popular during the winter months. 


t‘ On Joining a Wireless Society.” 

A number of Societies have written asking for 
reprints (on payment) of the Editorial which 
appeared in a recent issue under the title“ On 
Joining a Wireless Society,” with a view to dis- 
tribution for the purpose of recruiting new members. 

Those Secretaries of Wireless Societies who would 
care to receive reprints, can obtain them on appli- 
cation to Zhe Wireless World. It is not proposed 
to make any charge for small quantities of reprints, 
as it is realised that the distribution amongst 
prospective members of Societies will also be 
beneficial to the Journal. Those who wish for 
copies should write at once, stating the quantity 
required, as only a limited number have been 
printed. 
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Wireless in Schools. 

The two illustrations on this page show the 
wireless receiving apparatus installed at George 
Heriot’s School, Edinburgh, The set which has 
been constructed in the school is designed on 
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The receiving apparatus at George Heriot’s 
School, Edinburgh. 
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thə unit system, and consists of 2 H.F. (tuned 
anode), detector, and 1 L.F. valves, wired to a 
circuit given in our“ Amateurs’ Book of Wireless 
Circuits.” The results are stated to be all that 
could be desired. 


The All-British Wireless Exhibition. 

From all reports which have been received the 
progress of the arrangements, the All-British 
Wireless Exhibition and Convention, to be held from 
November 8th to 21st, at the White City, Shepherd’s 
Bush, promises to be an event of very special 
interest. The Exhibition is organised in 
conjunction with the National Association of 
Radio Manufacturers, by Messrs. Bertram Day & 
Co. Special arrangements have been made for 
broadcast transmissions by The British Broad- 
casting Co., whilst it is stated that it will be 
possible for all exhibitors to give actual demonstra- 
tions of their apparatus with head-telephones (not 
loud speakers) in operation. 


Linking up P.O. Exchange with Ships at Sea. 
Another useful application of wireless which we 
may look forward to in the future is the linking 
up of vessels at sea (which are equipped with wireless 
telephony), with the local post office telephone 
exchanges. Experiments conducted along these 
lines formed the subject of an address to the British 
Association recently by Commander J. A. Slee, R.N. 


The Post Office Station at Rugby. 

An area of about 800 acres of land recently 
acquired for the P.O. station at Hillmorton, near 
Rugby, has now been surveyed for the purpose of 
the erection of the Empire Wireless Station. 
Messrs. Foster & Dixey of Rugby and London, 
have commenced the work of preparing the founda- 
tions for the eight steel masts. The masts will be 
820 ft. high, and the contract for these has 
been placed with Messrs. Head, Wrightson & Co., 
Ltd., of Stockton-on-Tees. 
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The aerial erected at the school. It is interesting to note the view of the Edinburgh Castle that can be 
seen in the background. 
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TRANSMITTER AND RELAY SEC- 
TION OF THE RADIO SOCIETY OF 
GREAT BRITAIN. 


The following is the text of a letter addressed by 
Dr. W. H. Eccles, F.R.S., President of the Radio 
Society of Great Britain, to all those holding trans- 
mitting licences as far as their addresses were 
available. 

Drar Sm, — The British Wireless Relay League 
in July last became absorbed into the Radio Society 
of Great Britain under conditions which will 
ensure the continuance of its activities and give 
it the advantage of the financial and administra- 
tive support of the larger body. The Committee 
of the Society have now decided to make prepara- 
tions for the organisation of an attractive pro- 
gramme of relay work for the winter, and for 
this purpose have arranged to establish a special 
section of the Society called the “Transmitters 
and Relay Section.” The work of the Section 
will be guided by a Committee democratically 
elected from within the Section, and will have 
several grades of membership. As an outline 
of what may be arranged, Corporate Members 
of the Radio Society and its Attliated Societ:es 
may become members of the Transmitter and Relay 
Section on payment of an annual subscription 
of 5s. if they hold transmitting licences, and 3s. 6d. 
if they hold only receiving licences; persons who 
are not members of the Radio Society or its Affiliated 
Societies may become members of the Section 
upon payment of a subscription of 10s. per annum 
if they hold transmitting licences and 7s. if they 
hold only receiving licences. These suggested 
rates of subscription are provisional, and, besides, 
are not intended to apply to those original members 
of the Relay League who have already paid a 
subscription which has not yet expired, and for 
whom special terms will be arranged. All classes 
of members will receive the circulars giving details 
of the programmes of work organised by the Com- 
mittee of the Section. 

The Radio Society will be liable for any excess 
of expenditure over income which may arise in 
operating the Section in accordance with the Rules 
which are being drawn up. Prospective members 
of the Section, whether members of the Radio 
Society of Great Britain and the Affiliated Societies 
or not, should send their names to Mr. L. McMichael, 
32, Quex Road, London, N. W. G., who will send 
them a copy of the Rules as soon as they are ready. 

The present epoch is critical in the history of 
the amateur movement in this country. The 
advent of broadcasting and the possibility of the 
rapid growth in the number of broadcasting 
stations, each of which will require a special band 
in the already crowded spectrum of wavelengths, 
calls for a united and definite statement by the 
amateurs of their own claim to an adequate wave- 
band. There is at the moment some danger 
that the needs of the amateurs will be overlooked 
unless by union they bring to bear upon the Depart- 
ments of State concerned an influence equal to 
that of any other interest. 

It will be realised that if through lack of cohesion 
British experimenters are ultimately barred from 
the use of transmitting apparatus, the progress 
of wireless discovery and invention in this country 
will be crippled, and many of the honours of 
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pioneer work in the still unexplored regions of 
our wonderful subject will be left to other nations. 


Yours faithfully, 
W. H. EccLEs, 


September 21st, 1923. President. 


FORTHCOMING EVENTS. 


WEDNESDAY, SEPTEMBER 26th. 
South Shields and District Radio Club. A Visit to N E. Wireless 


Schools. 

and District Radio . Conversazione at Atkins’ 
Scotch Café, Kingston. Reception by the President 
Mr. F. Peake Sexton. Exhibition of Apparatus and 
Demonstration of Selenium by Dr. F ier D’Albe. 


THURSDAY, SEPTEMBER 27th. 
Ilford and District Radio Society. Informal Meeting. 


MONDAY, OCTOBER 1st. 
Radio Society. 7.30 p.m. at Club Rooms. 
First Meeting of Winter Session. 


WEDNESDAY, OCTOBER 3rd. 

Tottenham Wireless Society. 8.30 p.m. at the Institute, 
Io, Bruce Grove. Annual General Meeting. 

Hall Green Radio Society. Presidents’ Night. 


Calls Heard. 
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Broadcasting 


REGULAR PR S ARE BROADCAST FROM 
FOLLOWING_EUROPEAN STATIONS : 


GREAT BRITAIN. 

LONDON 2 LO, 369 metres; MANCHESTER, 2 ZY, 385 metres; 
BIRMINGHAM, 5 IT, 420 metres; CARDIFF, 5 rad 353 metres; 
NEWCASTLE, 5 NO, 400 metres: GLASGOW, 5 SC, 415 metres. 
Regular morning and evening programmes, particulars of which 
appear in the daily press, are conducted from these stations by 
the British Broadcasting Company. The usual times of trans- 
mission are :—Weekdays, 11.30 a.m. to 12.30 p.m. (2 LO only), 
3.30 to 4.30 p.m., 5 to 10.30 p.m. Sundays, 3 p.m. (2 LO only), 

.30 to 10.30 p.m. 


, FRANCE. 

PARIS (Eiffel Tower), FL, 2,600 metres. Daily, 6.40 am., 
Meteorological Forecast; 11.15 p.m., Meteorological Report and 
Forecast; 2.30 p.m., Financial Bulletin (Paris Bourse); 5. 10 
p.m., Concert; 6.20 p.m., Meteorological Forecast; 10.15 p.m., 
Meteorological Report aud Forecast. Sundays, 5.20 p.m., Concert 
and Meteorological Report. 

PARIS (Compagnie Francaise de Radiophonie Emissions 
“ Radiola ), 1,780 metres. Daily, 11.30 a.m. Exchange News, 
11.45 amn. News and Concert, 3.45 p.m. Commercial Intelligence, 
4 pmm. Concert 7.30 p.m. News, 8 p.m. Concert, Tuesday and 
Friday, 4 to 5 p.m., Dance Music. Thursday and Sunday, g to 
9.45 p.m., Dance Music. 

ECOLE SUPERIEURE des Postes et Telegraphes, 450 metres, 
Tuesday and Thursday, 7.30 p.m., Concert. Saturday, 5.30 to 
6.30 p.m., Concert. 

YONS, YN, 3,100 metres. Weekdays, 9.45 to 10.15 a.m. 
Gramophone records, 

DENMARK 

LYNGBY OXE, 2,400 metres. 9. 30 a. m., 3.40 p.m., and 8.45 p.m. 
Meteorological Report in Danish. 7.30 p.m. to 8.45 p.m., Concert 
(Sundays excepted). 


HOLLAND. 

THE HAGUE, PCGG, 1,050 metres. Sundays, 2.40 to 5.40 p.m., 
Concert. Mondays, 3.40 to 9.40 p.m., Concert. Thursdays, 8.10 
to 10.10, Concert (temporarily suspended). 

THE HAGUE (Heussen Laboratory), PCUU, 1,050 metres. Sundays 
9.40 to 10.40 a.m., Concert. Tuesdays, 7.40 to 9.40 p.m., Concert. 


THE HAGUE (Velthuisen), PCKK, 1,050 metres. Fridays, 
8.40 to 9.40 p.m., Miscellaneous. 
IJMUIDEN (Middelraad), PCMM, 1,050 metres. Saturdays, 


8.10 to 9.140 , Concert. 
8 AMSTERDAM, PAS, 1,050 metres. Wednesdays, 7.40 to 9.40 p. m. 

Oncert, 

AMSTERDAM, PCFF (News Office, Vas Daiz), 2,000 metres. 
Daily, except Sundays, 7.50 to 8.10 a.m., 9.40 to 9.55 a.m., 11. 10 to 
11.15 a.m., 11.25 tO 11.35 a. m., 11.55 to 12.10 p.m., 12.45 to 1 p. m., 
2.40 tO 3.10 p. m., 3.55 to 4.10 p.m., News and Market Reports. 
1. 10 p.m., 1.25 p.m., 1.40 p.m., 1.55 pQ., 2.10 p.m., 2.25 p.m., 
Stock and Bond Quotations. 


BELGIUM. 
BRUSSELS, BAV, 1,100 metres. Working days, 12 noon, 
Meteorological Bulletin, Daily, 4.50 p.m., Meteorological Bulletin ; 
Tucsday and Thursday, 9 p.m., Concert. Sunday, 6 p.o, Concert. 


GERMANY. 

BERLIN (Koenigswusterhausen), LP, Sunday, 4,000 metres, 
10 win. to II a.m., music and speech; 2,700 metres, 11 a.m. to 
12 noon, Music and speech ; Daily, 4,000 metres, 6 to 7 a.m., 11 a.m. 
to 12.30 p.m., 4 to 5.30 p.m., Financial and other news. 

EBERSWALDE (2,930 metres), Daily, 12 noon to 1 p.m., 7 to 
8 p.m, ‘Luesday and Saturday, 5.30 to 6.30 p.m., Concert. 


CZECHO-SLOVAKIA. 

PRAGUE, PRG, 1,000 metres, 7 a.m., 11 a.m. and 3 p.m., 
Meteurological Bulletin and News. 4,500 metres, 9 a.m., 2 p.m. 
and o p.n., Concert. 

KBEL (near Prague), 1,000 metres. Daily, 6.20 p.m. Concert 
Meteorological Report and News. 


SWITZERLAND. 
GENEVA, HB 1 (Radio Club de Geneve), 1,100 metres. Thursdays, 
8.30 to 0.15 pam., Concert (temporarily suspended). 
LAUSANNE, HB 2, 1,100 metres, Tuesdays, Thursdays and 
Saturdays, 4 p.m., Concert. Monday, Wednesday, Friday and 
Sunday, 7 p.m., Concert. 
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DIRECTORY OF 


EXPERIMENTAL TRANSMITTING 


STATIONS. 


Additions and corrections to list published in 
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our issue of July 7th, 1923. 


city and Guilds (Engineering) College, Exhibition Road, 

Kensington. 

S. R. Wright, 14, Bankfield Drive, Nab Wood, Shipley. 

A. S. Atkins, St. Marlo, Beauchamp Road, Upper 
Norwood, S.E. 

Philip R. Coursey, Stamford House, Marchmont Road, 
Richmond, Surrey. 

Brighton and Hove Radio Society, 68, Southdown Avenue, 
Brighton. 

W. wi Crampton, Weybridge. 

A. W. Knight, 26, Stanbury Road, S.E.15. 

W. A. Appleton, Wembley Park. 

E. H. Jeynes, 67, St. Paul’s Road, Gloucester. 

F. O. Read, 26, Flanders Road, Bedford Park, Chiswick. 

Gordon S. Whale, Whale's Wireless Works, Colwyn Bay, 
N. Wales. 

R. H. Lyne, 41, Somerset Road, Dartford. 

Ron 5 Lynn Dene, Mount Hill, Kingswood, 

Tis tol. 

B. Heskett, High Street, Chalvey, Slough. 

C. J. Pratt, 332, Upper Richmond Road, Putney. 
Knight, Clark's Hill Nursery, Prestwich, Manchester. 
. F. Phillips, Blackheath. 

London, N. W. 6. 

Technical College, Bradford. 

T. Geeson, Alder Cottage, Peel Street, Macclesfield. 

Bradford Technical College. 

V. Martin, 128, Dairy House Road, Derby. 

H. Bailey, 51, Manchester Road, Denton, nr. Manchester. 

H. F. Abell Sanderson, H.A., 23, Palace Road, Llandaf. 

Shooters Hill. 

Mitchell & Co., McDermott Road, Peckham, S. E. 15. 

Southampton. 

C. Munday, 37, Leat Street, Tiverton, Devon. 

W. E. Philpott, Appledore, Kent. 

George Milton Whitehouse, Allport House, Cannock. 

W. J. Badman, Orchard Street, Weston-:uper-Mare, 

S. G. Brown & Co., Ltd., 19, Mortimer Street, W. 

A. J. Hill, Buckhurst Road, Bexhill-on-Sea. 

T. F. Crowther, Esq., 29, North Drive, St. Annes - on- 
Sea, Lancs. 

Bournemouth. 

N. L. Yates-Fish, Clevelands, Mansfield Road, Reading. 

F. G. S. Wise, 12, Crouch End Hill, Crouch End, N.5. 

R. J. Harrison, Blacklands, Sidney Road, Walton- 
on-Thames. 

A. H. S. Colebrooke, 82, High Street, Harborne. 

Dollis Hill. 

Devizes. 

H. Anson, 13, Nottingham Place, Marylebone, W. I. 

H. D. Webb, 59, Bradford Street, Walsall. 

University College, Nottingham. 

S. I. Holt, 21, Bromley Road, St. Annes-on-Sea. 

C. Horwood, 557, Lordsbip Lane, E. Dulwich, S. E. 22. 

F. A. Sleath, 31, Archery Road, Leamington, Spa. 

Cunningbum, Ltd., 169, Edgware Road, W. 2. 

L. H. & L. W. Corder, 5, Decside Parade, W. Kirby, 
Birkenhead. 

Dr. A. Dinsley, Carlton, Ince Avenue, Great Crosby, 
LiverpooL 

R. H. Knox, 25, Bridge Street, Berwick-on-Tweed. 

I. J. Morris, Semaes Bay, Anglesey. 

F. Bulmer, 4, Carlton Terrace, Scarborough. 

R. F. Longley, 81, Langdale Road, Thornton Heath, Surrey. 

L. D. G. Morrison, Beauvais, Ballater, Aberdevnsbir. 

The North of Scotland Wireless Co., 13, Bridge Sueey 
Aberdeen. 

H. B. Burdekin, 9, Marine Avenue, Westcliff-on-Sea. 

R. Hodges, Holly Mount,“ Westdale Lane, Mapperley. 
Notts. 

W. Ward, Bingham, Notts. 

Denman Street, London. 

E. Jackson, 37, Manley Road, Whalley Range, Manchester. 

W. Woodhams, 24, Marlborough Place, Brighton. 

O. R. Healey, 11, Glebe Road, Wallasey, Cheshi e. 

City and Guilds Wireless Society, Kensington. . 

N. P. Stoate, 15, Winterstoke Gardens, Mill Hill, N. W.). 

C. W. Iitherington, Dorchester, Dorset. 


Further lists of additions and corrections will be included i 


subsequent issues. 


SEPTEMBER 26, 1923 THE WIRELESS WORLD AND RADIO REVIEW 


879 


QUESTIONS AND ANSWERS 


J. B. C.“ (Birmingham) asks (1) For a 
diagram of a three-valve receiver employing one 
H.F., detector, and one L.F. valves, the circuit to 
be as selective as possible, with switches for series- 
parallel, tune-stand-by, and to cut out the H.F. and 
L.F. valves. (2) For a lay-out for the 
receiver. 

(1) We would refer you to circuit No. 53 of 
“The Amateurs’ Book of Wireless Circuits.” 
The components required will readily be seen 
from the diagrams. (2) Arrange the components 
on the panel so that wiring will be as short and 
direct as possible. A number of lay-outs have 
been given recently. 


— 


0 0002F 


Fig. 1. E. G. S.“ (Whitstable). 


TUNING“ (Birmingham) asks (1) What 
are suitable dimensions for a loose-coupled tuner 
which will have a maximum wavelength of approxi- 
mately 2,600 metres. (2) Why is it usual to employ 
a condenser of 0-001 uF capacity in the aerial 
circuit, and a condenser of 0:0005 uF capacity 
in the closed circuit. (3) When the connections 
of the aerial tuning condenser are changed from 
series to parallel with reference to the A.T.I., is it 
necessary to alter the connections of the closed circuit 
condenser. 

(1) We suggest that for the primary of the loose- 
coupled tuner, you wind a layer of No. 24 D. C. C. 
wire on a former 4” in diameter and 8” long. 


OTELEPHONESO 


This receiver has two stages of H.F. (tuned anode) 


amplification, valve rectifier and one note magnifier. ä 


E. G. S.“ (Whitstable) submits a diagram 
of a four-valve receiver, and asks (1) Will we give 
a diagram of this receiver, showing the connections 
when assembled on a panel. (2) What is the wave- 
length range, and receptive range of the receiver. 
(3) Will it be any disadvantage to mount the coils 
close together in the cabinet. 


(1) The diagram is given in Fig. 1. (2) The 
approximate wavelength range of the receiver will 
be from 200 to 1,800 metres. You should receive 
all the British broadcasting stations. (3) The coils 
should be mounted as far apart as possible, with 
their axes at right angles. 


The secondary may consist of a winding of No. 28 
D. C. C. wire, on a former 33“ in diameter and 8” 
long. Ten tappings should be taken, the first from 
the 15th turn and the rest equally spaced along 
the coil. (2) The closed circuit condenser is con- 
nected in parallel with the secondary inductance, 
and if of too large a capacity will reduce the poten- 
tial difference built up across that inductance. 
(3) It is not necessary to alter the connections 
to the closed circuit condenser. 


E. J. W.“ (New Cross, S.E.14) asks (1) For 
a diagram of a one-valve H.F. amplifier to be used 
with a crystal receiver, a 
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(1) The diagram is given in Fig. 2. The 
condenser of the crystal receiver, if one is used, 
should be joined in parallel with its tuning coil. 
Also see the issue of August Ist, page 577. 


TO AERIAL ANU 
EARTH OF 


CRYSTAL GET 


H. T. 


HT 


Fig. 2. E. J. W.“ (New Cross, S.E.14). Dia- 
gram of an amplifying valve to be added to a crystal 
receiver for H.F. amplification. ` 


‘© A.B.” (Edinburgh) submits a diagram of his 
receiver, and asks (1) Is the diagram correct. (2) 
What is the approximate range of the receiver. 

(1) The diagram is correct. We suggest that 
you employ a condenser across the H.T. battery, 
having a value of from 0-5 to 2 uF. (2) The range 
for telephony would be approximately 300 miles. 


% A. P. Me. L.“ (Barrhead) asks (1) Why 
is he unable to receive the transmissions of any 
British broadcasting station except Glasgow. (2) 
Would the substitution of tuned anode H.F. coupling 
for H.F. transformers improve reception from distant 
stations, and if so, how might the alteration be carried 


Out. 


(1) The trouble is probably in the H. F. stage. 
We suggest that you pay careful attention to the 
wiring of this unit. Make sure that all leads are 
as short as possible, and well insulated. If possible, 
try different H.F. transformers. (2) If the H.F. 
transformers are at fault, the tuned anode method 
might be substituted with advantage. Diagrams 
of receivers employing this method of H.F. coupling 
appear frequently in this journal. We would refer 
you to Fig. 3a, page 539, of the issue of July 21st. 
The anode coil may consist of a winding of No. 30 
S.S.C. wire on a former 23“ in diameter and 3“ 
long, with 10 taps. When tuned with a 0:0002 uF 
variable condenser, this will be suitable for the 
reception of British broadcast transmissions. 


„ AERIAL ’’ (Redditch) submits a diagram 
of a proposed aerial arrangement, and asks is there 
any objection to running the aerial above telephone 
wires. 

Provided that the aerial is erected well clear of 
the telephone wires, there is no ‘objection to the 
proposed arrangement. 


O. H.“ (West Byfleet) asks (1) What are 
suitable constructional details for the anode coil 
in the receiver described in the issue of March 24th. 
(2) Will this receiver give results as satisfactory as 
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thoes obtainable with other receivers described in this 
journal. (3) What is a suitable tuner to employ 
with this receiver, using plug-in type coils. (4) Will 
the intervalve transformer described in the issue of 
August 5th, 1922, be suitable for use in this receiver. 

(1) For the reception of British broadcast trans- 
missions, the anode coil may consist of a winding 
of No. 30 S.S.C. wire on a former 23“ in diameter 
and 4” long. (2) The results obtainable with this 
receiver will be quite satisfactory. (3) A diagram 
of a suitable tuner is given in Fig. 3. (4) No inter- 
valve transformer is referred to in the article 
mentioned. We would refer you to the article 
15 transformers in the issue of August 15th, 
1923. 


J. T.“ (Edinburgh) asks (1) For the approxi- 
mate wavelength range of a tuning-coil. (2) What 
is the description of the sample of wire submitted. 
(3) Is tt possible to employ a telephone transformer 
with a crystal receiver. 

(1) The coil will tune from a minimum wavelength 
of 300 metres to a maximum of 1,500 metres. (2) 
The wire is No. 26 S.C.C. (3) A telephone trans- 
former may be employed with a crystal receiver 
when using low resistance telephones. The sug- 
gested rewinding will not be necessary. 
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Fig. 3. Connections of 


% O.H.” (West Byfleet). 
a three coil tuner. 


„W. A. W.“ (Harrow) asks (1) For a diagram 
of a double magnification receiver, to include certain 
switching arrangement. (2) Are tron core choke 
coils as efficient as transformers when used for L.F. 
intervalve coupling. 

(1) We would suggest that this type of receiver 
is not suited to the introduction of the suggested 
switching arrangements. (2) The choke coils will 
not be so efficient as the transformers. See recent 
articles entitled ‘‘ Wireless Theory.” 


„E. W. S.“ (Catford, S. E. o) asks for a diagram 
of a receiver employing one H. F. valve, one dual 
amplifying valve, crystal detector and one L.F. valve. 

The diagram is given in Fig. 4. This type of 
receiver is not suitable for the introduction of the 
desired switching arrangements. 
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Fig. 4. E. W. S. (Catford, S. E. 6). 


P. L. (Cambs.) submits a diagram of a double 
magnification recewer, and asks (1) Is the diagram 
correct. (2) Is it necessary for the two L.F. trans- 
formers used in this receiver to be of the same make. 
(3) Is it possible to employ tuned anode H.F. 
coupling with this receiver. (4) Will a receiver 

from the diagram given in Fig. 10, 
page 213, of the issue of May 19th, satisfactorily 
operate a loud speaker at a distance of 70 miles 
from the broadcasting station. 

(1) The diagram is not correct. In Fig. 5 is 
given the correct diagram for this receiver. (2) It is 
not necessary that the two transformers should be 
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Diagram of a receiver with the first valve operating as a 
amplifier, the second as a double amplifier, and the third as a note magnifier. A crystal rectifier is 
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of the same make. (3) Tuned anode H.F. coupling 
may be employed in a double magnification 
receiver. See Fig. 8, page 212, of the issue of 
May 19th, 1923. (4) The results obtainable with 
the double magnification receiver depend very 
largely on your operating skill, and no definite 
figures can be given. 


E. G.“ (St. Pancras, N. W. I) asks (1) Wil 
we give a diagram of a receiver employing two valves 
operating as double magnifiers, with crystal as 
rectifier. (2) Can switches be introduced so that one 
valve only is operating as a double magnifier. 
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Fig. 5. P.L” (Cambs.). Double magnification receiver connections. 
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(3) What is a suitable type of indoor aerial to set up 
in a room 12’ square, and 25’ above the ground. 


(1) The diagram is given in the reply to P. L. 


(Cambs.). (2) The receiver is not suitable for 
the introduction of the proposed switching arrange- 
ments. (3) The aerial may consist of an insulated 
wire running all round the room, or may be a 
number of parallel wires attached to insulated 
hooks at the ends of the room and running close 
to the ceiling. 


‘*DUAL ’’ (Kingsland, N.1.) asks for a 
diagram of a dual amplification circuit employing 


‘t ANODE ' (Skegness) asks (1) For a diagram 
of a double m. ynification receiver employing three 
valves, the tuned anode method of H.F. coupling 
being adopted. (2) Will the results obtainable with 
this receiver be better than those obtained with a 
three-valve receiver employing single magnification 
and reaction. l 
(1) We would refer you to Fig. 8, page 212, of 
the issue of May 19th, 1923. (2) The results 
obtained with this receiver when properly handled 
will generally be better than those obtained with 
the single magnification receiver. 
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Fig. 6. Dual” (Kingsland, N.1). A double magnification receiver with two stages of H.F., rectifier and 
one note magnifier. 


wo valves, with a crystal as rectifier. One valve 
only is to operate as u low-frequency amplifier. 
(1) The diagram is given in Fig. 6. 


‘*G.H.’’ (Oxford) submits a diagram of a 
double magnification receiver employing two valves, 
and asks (1) Can we suggest any improvement to 
this receiver for the reception of British broadcast 
transmissions. (2) Wall we give suitable condenser 
values for this receiver. (3) What are suitable 
dimensions of a tuning coil for the reception of 
British broadcast transmissions, and also a loading 
cou for the reception of the French broadcast trans- 
missions. (4) Is it advisable to employ reaction 
with this receiver, and, if so, how should it be 
ap plied. 

(1) The circuit as submitted will be satisfactory. 
(2) The fixed condenser across the secondary of 
the L.F. transformer may have a value of approxi- 
mately 0:002 mfd. The telephone condenser 
may be of the same capacity. The grid condenser 
may have a value of 0-0003 mfd., and the condenser 
across the H.T. battery a value of 0-5 to 2 mid. 
(3) The tuning coil may consist of windings of 
No. 20 D.C.C. wire on a former 3” in diameter and 
4” long. Eight tappings should be taken, the 
first from the fifth turn and the rest equally spaced. 
A O- OO mfd. variable condenser should be used 
for tuning in conjunction with a series-parallel 
switch. The loading coil for the reception of the 
Radiola transmissions may be a No. 200 Igranic 
coil, and for the Eiffel Tower transmissions a 
No. 300. (4) In general, no. 


NOTE. —This section of the magazine is 


placed at the disposal of all readers 
who wish to receive udvice and information on matters 
pertaining to both the technical and non-technical 
siden of wireless work. Readers should comply 
with the following rules: (I) Each question should 
be numbered and written on a separate sheet on one 
side of the paper, and addressed *“ Questions and 
*Answers,’ Editor, The Wireless World and 
Radio Review, 12/13, Henrietta Street, London. 
W.C.2. Queries should be clear and concise. (2) Be- 
fore sending in their questions readers are advised 
to search recent numbers to see whether the same 
queries have not been dealt with before. (3) All 
questions will be answered through the post, Those 
of general interest will also be published. (4) Every 
question, except those under (5) below, should be 
accompanied by a postal order for 1s., or 38. 64. 
for a maximum of four questions, and also the coupon 
taken from the advertisement pages of the current 
issue. (5) For the benefit of those readers who would 
rather not pay the charges, a free Questions and 
Answers Coupon will be placed in the advertisement 
pages of the first issue of every month. Th» 
coupon should accompany the questton submitted, 
together with a stamped addressed envelope. Th 
free coupon is valid for the current week only. ( 
In view of the fact that a large proportion of the 
circuits and apparatus described in these answer 
are covered by patents, readers are advised, before 
making use of them, to sutisfy themselves that tus 
would not be infringing patents. (7) Four questions 
is the maximum which may be sent in at one ime. 
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